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A project was conducted at the Community College of 
Luzerne County (Pennsylvania) to develop, in cooperation with area 
vocational-technical schools, the first year of a competency-based 
curriculum in computer-integrated manufacturing. Existing programs 
were reviewed and private sector input was sought in developing the 
curriculiun and identifying needed equipment and facilities. The 
curriculxun developed by the task force is included in this document, 
presented in three sections. The first section covers general 
business/ Industry trends; computer-integrated 
manufacturing/computer-aided manufacturing technology programs; 
program competencies; course competencies for technical drafting, 
manufacturing processes, computer-assisted drafting, and industrial 
safety; articulation; and a proposed second-year course listing. The 
second section of the curriculum, lists educational specifications for 
the various courses, and the last section lists equipment 
specifications. Appendixes to the report list the task force members, 
describe the literature search, and provide a task listing with 
manufacturers' ratings of their relative importance. Sample task 
force letters complete the report. (KC) 
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85-7011 t Development of Articulated Competency-Based Curriculum In 
Computer Integrated Manufacturing 

Wesley E. Franklin $37,627 Federal 

Community College of Luzerne County 7/1/86 to 6/30/87 
Prospect St* & Middle Road 
Nantlcoket PA 18634 

The purpose of this project was to develop. In cooperation with area 
vocational-technical schools, the first year of a competency-based curriculum 
in computer integrated manufacturing(CIM} • 

OBJECTIVES 

1* EstaDllsh a '^computer Integrated manufacturing" task force comprised of 
representatives from the community college, participating area vocational-- 
technical schools, and the private sector. 

2. Review materials on existing competency-based CIM programs (provided by PDE 
Resource Center) and Identify secondary, post-secondary, and overlapping 
levels of instruction. 

3. Inventory and list existing equipment, facilities, and courses available 
from all participating Institutions related to proposed program. 

4. Obtain private sector input on competencies needed by entry-level CIM 
technicians, and Integrate Into curriculum materials development activity* 

5. Develop rationale/procedures for program articulation between each AVTS and 
the coniminlty college. 

6. Develop competency based curriculum materials and review with PDE 
representatives. 

7. Identify equipment and facilities needed to offer articulated programs at 
AVTS's and community college, with emphasis on non-dupl Icatlon of high-cost 
items. 

8. Prepare final draft of CBCM and review with deans and directors from each 
institution- 



OUTCOMES 

1. TasK force was formed, met regularly throughout the year, and provided 
significant input into curriculum development/articulation process. 
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2. Curriculum materials and equipment information trom other schools was 
, ODtamea and reviewed; visits were made to two AVTS's and one community 

coheqe offering similar programsCelectro-mechanical ) . 

3, Sampie competency lists were developed and mailed to private sector tor 
val laation, 

^. Consultants were used to develop flrst-year curriculum and tacilities/ 
equipment specif icat ions • 

Proposed curriculum and articulation process was reviewed and approved by 
AVTS directors and community college deans.. 

AUDIENCE 

The resulting report and curriculum materials will be distributed to partici- 
pating AVTS^s, PDE, task force, ccmrounity college, and private sector. 

PUBLISHED MATERIALS—Flnal Report 
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METHODOLOGY 

This curriculum materials development project began with the formation of a 
task force whose membership included representatives from the four area 
vocational-technical schools: Hazleton, Lackawanna, West Side and Wilkes-Barre 
(see ATTACHMENT #1). In the initial grant proposal, the stated plan was to use 
vo-tech faculty (task force) to assist in curriculum development and in 
identification of equipment and facilities needed for the program. After 
several meetings with the task force during the fall semester, this approach did 
not appear to be feasible because of time and expertise limitations — most of 
the members of the task force taught evening courses as well as teaching full- 
time during the day. Also, because the proposed program Is a new technology, 
there was a significant amount of research that had to be done, both for the 
college and the task force. 

For these reasons, it was decided to use expertise already available, namely 
consultants, and have the task force function in a review/reaction mode once 
there were materials/reports from the consultant to consider. This way, the task 
force's knowledge of the local educational and industrial training requirements 
could be used to make appropriate changes in the consultant's reports and 
recommendations so the proposed program would be in line with the needs of the 
college's service area. Also, representatives of the college's engineering and 
science departments, administration, and from the private sector were able to 
participate in the process and provided valuable input throughout. 

ATTACHMENT #2 lists the various programs and publications that were 
reviewed as part of the project's data search. Upon completion of this review, 
a list of sample competencies was developed and sent to area manufacturers. A 
copy of the list, showing the summarized competency ranl<ings, is inciuded as 

-1- 
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ATTACHMENT #3, As part of this process, the project coordinator and department 
director, met with a representative from the Pennsylvania Department of 
Education who reviewed the requirements of the Bureau of Vocational Education 
for competency-based programs/courses. 

Those materials found to be most pertinent, along with the results of the 
private sector reviews of the sample competencies, were then sent to the 
consultant as background for the proposed first-year curriculum* Also, one of 
the results of the task force's review process was the recommendation that the 
best articulation procedure would be one which provided advanced placement for 
competencies and/or knowledge rather than attempt to integrate a secondary with 
a post-secondary curriculum, trying to fit the studsnt in wherever he or she 
happened to be on the competency continuum. The consultant agreed with this 
recommendation and included a separate section on articulation in his report. 
This report is included, in its entirety, under SECTION III. 



ANALYSIS/EVALUATION 

The proposed first-year program, along with the proposed equipment and 
facilities plan, were first evaluated by the task force. The task force made 
several recommendations to the consultants, which were incorporated into the 
final documents. These documents were then reviewed and approved by the 
appropriate community college administrators and the directors of the 
participating AVTS's. 
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DISSEMINATION 

Copies of the final report will be distributed to the following: 
Bureau of Vocational and Adult Education, PDE 
Area Vocational-Technical Schools 
Private Sector participants 
Members of Task Force 
Consultants 

Ben Franklin Partnership 

Pennsylvania Economic Development Partnership 
Economic Development Council of Northeastern Pennsylvania 
Because this is the first year of a two-year project, the final report for 
the second year will include the complete curricuiar program, including the 
associate degree and the certificate of specialization. Upon completion, 
approximately one year from now, that report will receive more widespread 
distribution. A listing of courses for the second year is included et the end 
of the consultant's report for this year. 
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COMPUTER INTEGRATED MANUFACTURING 
CURRICULUM 

(One Year Program of Study) 



LUZERNE COUNTY COMMUNITY COLLEGE 
Nanticoke, Pennsylvania 18634 



June, 1987 
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COMPUTER INTEGRATED MANUFACTURING/ 
COMPUTER-AIDED MANUFACTURING 
CURRICULUM 



General Business/ Industrial Trends 

The application of Computer-Aidpd Manufacturing <CAM) has, until 
recent years? been limited to those companies which have had the 
capital monies available to invest in a mainframe computer or 
the operating monies available to purchase shared-time use of 
mainframe computers. 

With the advent of the personal computer (PC)? and the computer 
networking technology associated therewith? as well as the 
incidental reduction in investment expenses associated with the 
same? CAM technology is now available for even the smallest 
business. For example? a small but powerful professional PC can 
be purchased for about $5j000. Likewise? many reputable basic 
software computer-aided drafting (CAD) and computer — aided 
manufacturing (CAM) packages are selling for about $3?000-*5?000. 
Furthermore? an integrated Computerized Numerical Control (CNC) 
programming? order service? estimating? and shop scheduling 
software package may be readily acquired? from several sources? 
for about $30? 000. 
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Industry forecasters'' predictions that more than 65*/* of the 
discrete— par t manufacturing establishments in the United States 
would have been applying some form of CAM technology by 1986 have 
been generally overestimated- However j as a result of' 
competitive pressures? and a general awareness of the 
capabilities of various software packages ji as well as the 
increased availability of software packages? many more businesses 
are showing interest- These businesses are finding that they 
must invest in this technology in an effort to retain and expand 
their market share- As those businesses and industries adopt the 
technology^ a pressing need for individuals possessing the 
knowledge and skills required to interface with the new hardware? 
firmware and software is realised-. 

An informed technological public is already aware of this need 
and many individuals are seeking to upgrade their skills to 
remain current with the technological ciianges taking place within 
the work-place- Many others are seeking to change careers and 
enter this field of manufacturing because of its potential and 
realized growth- And? others are attempting to gain entry-level 
skills in an effort to secure a position of employment? expecting 
to advance with companies adopting and implementing this 
technology. 
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In fact? jobs will remain good through the 1990's for the machine 
tool operator who is skilled in the operation of numerically 
controlled and automated machine tools. National employment 
figures in 1984? for the job field of automated tool programmer? 
were approximately 10,600^. And? projections through 1995 call 
for a 2£>-37*/^ increase in employment in this job category — a 
much faster than the average growth when compared with all the 
occupations in the nation. Across the state? a 1.4*/^ increase in 
this job classification is expected for 1987. Prospects for 
compute? — aided drafting and design positions are also excellent. 
Industry insiders predict that more than l.S million^ new jobs in 
compute! — aided design and computer-aided manufacturing (CAD/CAM)? 
and related service areas? will be created by the year 2000- 
Educational institutions must adopt appropriate curricula to meet 
the needs of business and industry? as well as those of individuals 
seeking to gain knowledge and skills within the various areas of 
CAM. 
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COMPUTER INTEGRATED MANUFACTURING/ 
COMPUTER-AIDED MANUFACTURING TECHNOLOGY 

Recommended Program of Studies 
Leading to the A*A«S« Degree 

The Computer-Aided Manufacturing Technology curriculum is 

designed to provide the student with an introduction to 

conventional as well as technologically advanced manufacturing 

processes. The student will become experienced in the use of 

computers while acquiring a basic understanding of how computer 

data base information on product specifications can be utilized 

in the processing of products through automated manufacturing 

operations. Students will use computers to prepare drawings and 

document data required for automated production of parts. In 

addition? the student will become familiar with the use of 

peripheral equipfnentj such as plotters and printers? to prepare 

hard copies of drawings. 

First Semester 

Credits 

English Composition I 3 
ENG 101 

Technical Math I 5 

MAT 111 (or higher level substitute)- 
Technical Drafting with Print S ( 1 hr lec/ 

Interpretation S hr lab) 

GET 

Manufacturing Processes Lab I 3 (S hr lec/ 

GET S hr lab) 

D . C . and A • C . Fundamenta Is 4 
CEL 101 

17 
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Second Semester 



Technical Math II 

MAT lis (or higher level substitute) 
Introduction to Computer Programming 
Manufacturing Processes Laboratory II 

GET 

Computer Assisted Drafting I 

GET 

Industrial Safety 

GET 
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COMPUTER INTEGRATED MANUFACTURING/ 
COMPUTER-AIDED MANUFACTURING TECHNOLOGY 
PROGRAM COMPETENCIES 



successful completion of the program? the student should be 



apply mathematics to solve technical problems. 

i dent if y industr ial safety standard requirements for the 

workplace. 

communicate effectively with co-workers. 

demonstrate accident prevention practices and procedures 
while performing basic operations dealing with conventional 
manufacturing processes such asj inspection? welding? 
soldering? machine tool operation, ?:heetmetal forming and 
fabrication. 

utilize freehand sketching and mechanical drafting 
instruments and the techniques of orthographic projection to 
construct line drawings and create auxiliary and sectional 
views of objectsji as well as interpret mechanical drawings, 
operate a basic computer system performing such functions 
as: system start-up? operation? shut-down? and file 
management . 

solve technical problems utilising the basic programming 
language. 



able to: 




perform computerised drafting skills to complete drafting 
assignments such ass setting-up formats? changing existing 
drawings? creating and plotting drawings, 
solve problems using the theories associated with D.C. 
Electr ici ty - 
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Course Competencies For: 

1. Title: Technical Drafting .with GET S credits 

Print Interpretation One Hour Lecture 

Two Hours Laboratory 

S« Course Description: This course is designed to provide 

instruction conducive to the development of knowledge 
and skills required to complete and interpret 
mechanical drawings . Likewise^ the student will 
become familiar with symbols and drafting techniques 
relevant to the interpretation of basic graphs? 
electrical? electronic and piping diagrams- Upon 
successful completion of this course? the student 
should be able to: 

3. Course Competencies/Behavioral Objectives 

Competency 1: Freehand sketch and? with the aid of 

mechanical drafting instruments? .create drawings 
representing the shape? size? features and 
relationships of common objects and interpret same? 
including I 

1,1 demonstrate the techniques of line creation and the 
aspects of proportionality required to cre?ate a 
freehand sketch. 

!•£ identify and demonstrate the use of drafting 
equipment. 
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1-3 describe the various elements of a completed drawing? 
noting the considerations that are n«3cessary for 
proper planning and layout of a drawing. 

1.4 utilize common mechanical instruments to create line 
drawings. 

1.5 interpret basic sketches and drawings. 
Competency S: Apply the rules of drafting and the 

principles of geometric construction to portray and 
interpret information regarding manufactured or 
fabricated objects . 

2.1 identify and utilize the Americ an National Standards 
Institute's standards for line conventions and 
letter ing- 

2.2 describe the purpose of each type of line on a drawing 
and why line weight is important to the viewer. 

2.3 demonstrate how to combine geometric elements and 
construction techniques to describe geometric shapes. 

2.4 plan? layout and construct drawings. 

2.5 utilize skills and knowledge associated with drafting 
techniques to interpret drawings . 

Competency 3: Utilize the techniques of orthographic 

projection? multiview? auxiliary? and sectional views 
to describe and interpret aspects of part shape? size? 
and configuration? and to clarify part features? 
i nc 1 ud i ng : 
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3.1 describe the difference between pictorial? 

multiviewj and auMiliary drawings and identify when 

the use of each is appropriate. 
3.S cite the considerations one should make when selecting 

views for part-feature representation. 

3.3 describe when the use of sectioning? revolution? or 
break techniques is warranted. 

3.4 select appropriate view5 and complete multiview 
drawings of objects. 

3.5 define terms associated with projection views and 
demonstrate }^V"^^* techniques required to complete 
projections . 

3.6 use auxiliary and isometric views of an object to 
clarify part features and details. 

3.7 identify the various types of sectional views and 
elaborate on the particular circumstances under which 
each would be used. 

Competency 4: Prepare and interpret working drawings with 
detailed dimensions and notes? applying the American 
National Standards Institute's (ANSI) rules for 
symbology for geometric tolerancing ? including : 

4.1 distinguish between detail and assembly drawings and 
identi'^y the various types of assembly drawings. 
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^.S identify and elaborate on the definition of each of 

the four basic types of the ANSI geometric tolerancing 
symbols; namelyj geometric characteristic? material 
condition (modifying)? feature control frame? and 
supp lement ary sy mbo Is. 

4.3 identify and elaborate on the definition of each of 
the five types of the ANSI geometric tolerances; 
namely? form? profile? orientation? runout and 
location. 

4.4 create detail drawings employing appropriate ANSI 
geometric tolerancing symbols and descriptions. 

4.5 use knowledge and skills associated with the 
construction of working and detailed drawings to 
interpret drawings of moderate complexity. 

Competency 5: Demonstrate the ability to construct and 

interpret charts and graphs commonly associated with 
the processing and manufacturing industries? 
including : 

5.1 construct and utilise common graphs to derive 

information relevant to the solution of practical 
problems. 

5.S construct and interpret specific graphs plotted for 
establishing methods of assuring quality control; 
Tic^rn^Xy^ Pareto? histogram? normal distribution? 
scatter diagram? and Average and Range (x & R) charts? 
and attribute control charts. 
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5.3 derive irif ormat ion from graphs and charts in 

manufacturer's handbooks and technical manuals. 
Competency 6: Identify relevant symbols and interpret 

schematic diagrams of weldments as well as electrical ? 

electronic and piping systems? including : 
6.1 identify various piping symbols in accordavtce with the 

ANSI symbol definition. 
6.S identify various electrical symbols in accordance with 

local and National Electrical Code. 

6.3 identify various electronic component symbols and 
interpret electronic diagrams. 

6.4 identify various eleoients associated with welding 
symbols — in accordance with the American Welding 
Soc i ety ' s symbo 1 standards . 

6.5 derive specific information from building riser and 
wiring prints and schematic diagrams. 
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Required Course Textbook: 

Drafting Technology 

Earle? James H. ? Addison-Wesley 

Rf ^uired Course Workbook: 

Drafting Technology Problems 

Earle? James H. ? Creative Publishing 

Equipment : 

(See attached list) to include — standard drafting room 
furnishings. 

Recommended Course Instructor -^s Reference Textbooks (SPC Charts): 

Basic Manuf a^ctur ing Processes 
Kazanas? H.C. & others 
McGraw-Hill, N.Y. 

An Introduction to Basic Statistical Process Control 

Barrity? Susan M. 

Tech Center Courseware Company 

Statistical Process Control — A Guide for Implementation 
Bergoj Roger W. &« Hart? Thomas H. 
ASQC Quality Press? Milwaukee 

Statistical Quality Assurance 
Guldnerj Francis J. 
Delmar, N.Y. 

Other: 

Delmar Publishers and others series of blueprint reading 
modules 

Various manufacturer's handbooks of tables? charts and 
manuals 
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SUGGESTED EQUIPMENT AND SUPPLIES 



Required Equipment for Drafting Laboratory Class Work: 

Plastic or Ruby Eraser 
Erasing Shiej|.d 

Irregular (French) Curve Set 
8-Inch 45° Triangle 
10-Inch 30*^V60° Triangle 
6-Inch Protrac\;or 

Combination Scale? or Architects and Engineer's Scales 
Metric Scale 

6-Inch Bow Compass (Large Bow) 

Lead Holder (two recommended) and Lead Pointer (any type) 
Leads: ^H, 2H; H 

Drafting Tape (Masking tape may be used') 
Ames Lettering Instrument 

Pad of Cross-Section Paper? S-l/S >j 11 inches (1/4" or 1/8" 
squares) 

Optional Equipment : 

Adjustable Triangle 

Dusting Brush 

Gum Bag (dry pad) Cleaner 

Dividers 

Architects and Engineer's Scales? 
Tracing Paper 

Templates (Circles? Ellipses; Symbols: Welding? Piping? 
etc. ) 

Necessary Equipment for Homework and Practice Outside of 
Laboratory: 

Drawing Board 
T-square 
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Course Competencies For: 

* 

!• Titles Manufacturing Processes GET *3 credits 

Laboratory I Two Hours Lecture 

Two Hours Laboratory 

H. Course Description: This course is designed to provide the 
student with theoretical and selected practical 
exercises f deal ing with various manufacturing operations 
and processes. The degree of exposure to individual 
operations and processes will range from assigned 
textbook and reference readings to laboratory 
exercises. Topics of coverage will include inspection? 
hot and cold forming? welding? fastening? machining? 
casting ? molding ? finishing ? assembly ? material 
handl ing ? packaging ? process flow? statistical process 
contro 1 ? planning ? economic justification and related 
topics. Conventional and newer methods of production 
will be covered with an emphasis of how computerized 
equipment can be integrated into the factory 
environment. Field trips to various industries will 
supplement instruction. 

3. Course Competencies/Behavioral Objectives 

Competency 1: Describe the various principles? equipment? 
operations and materials used to produce cast and 
molded parts? including s 
1.1 determine the classification of casting and molding 
processes? methods? and materials. 
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1.2 determine the nomenclature associated with cores? 
moldsj patterns? dies? and the function associated 
with each. 

1.3 determine the procedures involved in the various types 
of molding processes. 

1.4 determine the procedures for melting? pouring and 
cleaning of cast materials. 

Competency S: Describe? in general terms? the materials 

forming and removal (machining) processes? including: 

S.l describe the principles of operation for hot? cold and 
special forming equipment. 

2.5 identify the sub-processes and categories comprising 
the materials forming processes. 

5.3 discuss terms such as machinabi 1 i ty ? chip formation? 
cutt ing-tool materials? cutt ing-tool geometry and 
coolants. 

2.4 describe the basic geometric shapes that can be 
produced by machine tools and i dent if y the 
operations/specific machines required to produce a 
given part feature. 

2.5 identify the relatively new category of chipless? 
special mater ial removal processes . 

Competency 3: Describe various fastening? joining and 
welding processes? includ ing : 

-16- 
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3.1 discuss the methods of mc^chanical fastening? types of 
fasteners available? and the application for each. 

3»S describe the principles involved with the process of 
adhesives bonding and the use/dispensing of sealants. 

3.3 describe the common types of adhesives available and 
the limitations associated with each. 

3.4 describe the various welding processes and the 
physical phenomena ^ssoc iated with each . 

3.5 describe the inspection and testing techniques 
commonly associated with welding. 

3.6 describe the various sr Ider/bras ing processes and 
discuss related equipment and materials. 

3.7 discuss the basic types of joints used in brazing and 
welding • 

Competency 4: Describe the basic principles involved with 
surface preparation? finishing? painting and plating? 
including: 

4.1 describe the equipment and techniques associated with 
the in-process cleaning of parts. 

4.S discuss the equipment? processes and techniques 

associated with part surface coating and finishing. 

4.3 identify the reasons for plating a product. 

Competency 5: Discuss the aspects of design? planning? 

common data base creation? sharing of information and 
organizational structure required for the 
manufacture/distribution of a product ? including : 
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5.1 discuss? in general terms? the nature? properties and 
types of materials used in the manufacture of various 
products. 

S.S describe how modern production methods have evolved 
with regard to manuf actur ing systems and automation . 

5.3 discuss the concept of product design for ease of 
manufacture and reduction of costs (in regard to 
modern production? assembly? materials handling). 

Competency 6z Describe the concepts associated with? and 
the measures taken to perform cost benefit analysis? 
justification? and quality control assurance in a 
processing or manufacturing environment ? including : 

6.1 discuss the fundamentals of invest;nent analysis? 
identification of types of costs and break-even 
analysis? and perform a case study. 

6.S describe a general procedure for performing project 
evaluation and justification. 

6.3 describe the role that specifications and standards 
play in maintaining the quality of products. 

6.4 describe the tools/equipment techniques and procedures 
(with appl icat ions) ? commonly used for inspection 
purposes and quality control. 

6.5 discuss the concepts associated with quality control 
and assurance techniques- 

-18- 
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6.6 discuss the general principles of operation? types of 
parts capable of being processed? capacities? etc» for 
various machines/machine tools? packaging? and 
materials handling equipment found in a modern 
production environment • 

Competency 7: Discuss? in general terms? the various 
considerations associated with special purpose 
equipment? mass production? hard and soft 
automation? assembly techniques? materials handl ing ? 
storage? and product identification as they relate to 
the process flow of a product through manufacture? 
includ? ng : 

7.1 describe the "special" machinery processes which have 
evolved over the last forty years. 

7.2 describe the terms — primary and secondary operations? 
and describe the impact of such operations as they 
relate to the process flow of manufacture and assembly 
of piece-parts . 

7.3 describe the concepts associated with mass production. 

7.4 describe the term "dedicated equipment" and give an 
example of a function that can be performed with such 
equipment in the manufacture of a part. 

7.5 describe the difference between special purpose or 
dedicated equipment and flexible or reprogrammable 
equipment • 

-19- 
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7.6 describe the role of the control system in automation. 

7.7 describe the two basic types of assemblies. 

7.8 describe the two methods employed in mechanized 
assembly of parts. 

7.9 describe the concepts involved with designing 
components for automatic assembly. 
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Required Coruse Textbook: 

Basic Manufacturing Processes 
Kazonas? H-C. & others 
McGraw-Hill, N.Y. 



Recommended Instructor's Reference Textbook: 

Materials and Processes in Manufacturing 
DeGarmo? E- Paul 8c others 
MacMillan, N.Y. 
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Course Competencies For: 

1. Titles Manufacturing Processes GET 3 Credits 

Laboratory II Two Hours Lecture 

Two Hours Laboratory 

2- Course Description: This course is designed as an 

introduction to cold chip forming processes and will 
provide the student with a basic theoretical and 
practical background in machine tool practices- Such 
experiences are a prerequisite to the pursuit of a 
course J or courses ^ in computer— assisted machining • 
Topics of coverage will include machine tool 
operationsi cutting fluids? carbide tooling? material 
speeds and feeds? theory of work holding devices? and 
the theory for calculating tapers and threads. 

3. Course Competencies/Behavioral Objectives 

Competency 1: Select appropriate precision measuring 

instruments? or layout tools? and cite the operations 
required to perform layout and inspection work? 
including: 

1.1 identify the best tool for performing specific 
inspection and /or layout operations . 

1.2 demonstrate the ability to use basic layout and 
inspection tools- 

1.3 develop a generalised set of operational procedures t^ 
employ in regard to inspecting a specific product. 
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1.4 apply basic principles and techniques of measurement 
to perform inspection procedures on coinpleted and 
work in— process. 

1.5 apply the principles of statistical methods to assure 
quality. 

1.6 outline a procedure to follow in tracing causes of 
defective work. 

1.7 layout workpieces for machining. 

Competency S: Make informed decisions relevant to the 

selection of carbide cutters/tool holders? cutter and 
insert geometry, cutting tool material/grade? speeds 
and feeds for milling and turning operations, 
including: 

S-i describe how workpiece material, hardness, and 
geometry affect cutt ing tool selection. 

2.2 identify and elaborate on the design characteristics 
for the various types of adapters, cutters, drills, 
tool holders, boring bars and inserts . 

2.3 demonstrate the use of vendor's catalogs for 
selection of cutters, tool holders, inserts, cutting 
fluids, speeds and feeds. 

2.4 perform speed, feed, and horsepower calculations for 
carb ide too 1 ing . 

5.5 prepare operation/tooling sheets for various 
jobs/machines ^ 
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Competency 3: Demonstrate the knowledge? skill and 






accident prevention awareness required to perform job 






planning? tool selection? machine setup and operations 






associated with lathes? including: 




3.1 


perform routine maintenance and lubrication operations 
on various lathes. 




3.2 


cite comparative characteristics of cutting 
tool/piece-part materials? piece-part geometry? tool 
holder? and work holding devices in a manner 
conducive to assuring an efficient setup with safe 
machining condi t ions. 




3.3 


identify and set appropriate speed and feed parameters 
for machining. 




3.4 


set-up various work holding devices and securely mount 
the workpiece. 




3.5 


set-up and operate various types of lathes and perform 
various operations commonly associated with lathe 
work . 




Competency 4: Demonstrate the knowledge? ski 1 1 and accident 






prevention awareness required to perform job planning? 






tool selection? machine set-up and operations 






associated with milling machines? including: % 






perform routine maintenance and lubrication operations 
on various lathes. 
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4.S cite comparative characteristics of cutting 

tool/piece-part geometryj adapters? cuttersj and work 
holding devices in a manner conductive to assuring an 
efficient set-up with safe machining conditions. 

4-3 identify and set appropriate speed and feed parameters 
for machining- 

4.4 set-up various work holding devices and mount the 
workp iece. 

4.5 set-up and operate various types of milling machines? 
performing various operations commonly associated with 
mill work- 

Competency 5: Demonstrate the knowledge? skill and accident 
prevention awareness required to perform job planning? 
tool selection- machine setup and operations 
associated with grinders and power saws? including: 

5.1 perform routine maintenance and lubrication operations 
on various power saws and grinding machines. 

5.S select and mount specific wheels in regard to 

workpiece material? operations to be performed? and part 
geometry . 

5.3 identify the various styles and types of wheels. 

5.4 perform offhand grinding operations on pedestal and 
tool grinders. 

5.5 identify the most appropriate workholding device for 
particular jobs and perform set-up of various devices. 
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5.6 select? prepare and install power saw blades and set-- 
up saws for various operations. 

5.7 Utilize power saws to perform various machinin»g 
operations on workpieces. 

Competency 6: Demonstrate the knowledge? skills and accident 
prevention awareness required to perform job planning? 
tool selection? machine set-up and operations 
associated with hand tools? work holding devices (jigs 
and fixtures)? and drilling machines? including: 

6.1 perform preventative maintenance procedures on 
dr i 1 ling machines. 

6.S describe procedures for setting-up jigs and fixtures 
on various machines. 

6.3 select and use various hand tools to perform set-up? 
maintenance? and benchwork operations. 

6.^ setup and operate various types of drilling machines? 
performing varied machining opera t ions . 
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Required Course Textbook: 

Machine Tool Technology 

Reppj Victor E.j & McCarthy? Willard J. 
McKnight J 1 1 1 inois 

' Required Course Workbook(s): 

Machine Tool Technology Study Guides 1 and 5 
McKnightj Illinois ' 

other: Vendor guides to carbide tooling selection 
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Course Competencies For 

!• Title: Computer Assisted Drafting I 3 credits 

Two hours Lecture 
Two hours Lab 

S, Course Description: This course is designed to provide an 

overview of computer assisted drafting <CAD> and design 
<CADD). Topics covered in the course will include the 
benefits of adopting and implementing CAD/D, System 
hardware and software specifications and options will 
be covered. Generic and system specific instruction 
will be provided and students will learn how to operate 
system components leading to the setting-up? creating 5 
revising and plotting of drawings on a CAD system. 

Prerequisite: Technical Drafting and Print Interpretation 

GET 

3- Course Competencies/Behavioral Objectives 

Competency 1: Define terms and acronyms commonly associated 
with computer-aided draf t ing ? includ ing : 

1.1 Differentiate compute) — aided drafting from computer- 
aided design. 

1.2 Describe the function of and the difference between 
hardware? software? firmware and database. 

1.3 Explain the difference between the terms input and 
output devices as well as processor? storage device? 
interactive graphics workstation? and turnkey package. 
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1,^ Discuss terms such as: bits? byte?. word j chipj array 
processor 9 busj port j interrupt 9 band j networking 9 
stand alone system? database? memory devices? 
mainframe? minicomputer? microcomputer? host computer? 
server ? user station. 

1.5 Identify items such as: cathode ray tube? 
monitor/display keyboard? disc drive? peripheral 
diskettes ? disk packs? modem? stylus? joystick ? 
thumbwheel? puck? mouse? digitizer? light pen? pen 
plotter? printer. 

1.6 Define terms such as: standard configuration? batch 
files? asynchronous communications adapter? menu? 
shell? filename? hard copy? soft copy? hard disk? 
floppy disk? storage? buffer? scrolling? parametric 
programs/ macros ? raster ? refresh ? resolut ion? pi>{al ? 
post processpr ? math coprocessor ? jaggies ? cursor ? 
prompt ? command ? archive? 1 ibrary ? alphanumer ic ? 
coordinate? password ? repaint ? rubber band ? gr id ? array ? 
matrix and function key. 

1.7 Define and discuss acronyms such as: ROM? RAM? CRT? 
CPU? CAM? CIM? CAD? CADD? CAE? ALU? COM? E-D? 2 l/E-D, 
3-D? ANSI? ASCII? IGES? ENIAC? MODEM? IC? DOS? MACRO? 
PC, LAN. 
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1,8 define and discuss DOS commands such as: directory 

format? diskcopy? copy? erase and system commands such 
as: edit? fontj mirrorj move? plot? scale? save? 
window? frame? ZQom? copy? rotate? translate? nest? 
hatch? fillet? file? read- 
Competency S: Discuss the benefits associated with computer 
aided drafting and identify current major application 
areas of CAD/D? as well as future applications? 
including: 

S-1 Elaborate on the distinct advantages of CAD in regard 
to : speed ? accuracy? revisions ? neatness ? legibility? 
cost? repetition? and shared data base. 

2.S Describe the prominent industrial applications of CAD/D 
to include: civil engineering and mapping? 
electrical/electronic? architectural and structural ? 
piping and plant design? mechanical drafting and 
design? technical illustration? and finite element 
analysis? modeling? business graphics? graphs and 
. charts. 

2.3 Discuss present and future implications for CAD/D in 
regard to factory of the future concepts. 

Competency 3: Elaborate on the function? specifications? and 
options available for a CAD system? including: 
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3.1 Provide an explanation of the function and 
specifications associated with system input devices 
such as keyboard? digitizer^ stylus? light pen? puck? 
joystick? mouse? thumbwheel and demonstrate their use. 

3.2 Provide an explanation of the function and 
specifications associated with system output devices 
such as monitor/display? disk drives? printer? and 
plotter - 

3.3 Provide an explanation of the function and 
specifications associated with a system such as: 
processor? memory? interface ports? communication 
devices? operating system? languages^ graphic 

1 ibrar ies • 

3.4 List the options available and cite the system 
characteristics achieved by selecting a specific 
package in regard to processing capability? memory 
capacity ? storage devices ? interface/communications 
capability? display graphics resolution? peripheral 
options? operating system? languages? libraries? system 
configuration. 

3.5 Compare and contrast a stand-alone and a local area 
network system. 
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Competency ^: Explain? in general termsj the system 

capabilities commonly available for CAD? for CADDj and 
for CIM operations? including: 

4.1 Describe commonly available technology for CAD systems. 

4.S Describe commonly available technology for CADD systems 
to include mass property calculations (surface area? 
volume? centroids? moments of inertia)? 3D? wire frame 
model ing? routing of printed circuit board 
interconnects? rotation of an object. 

4.3 Describe advanced technology CADD system capabilities 
to include bill of materials? family of parts (coding 
and classification) spline generation? surface shading 
imagery? cut away view? component placement (electronic 
design) solid modeling? 3D? simulation? finite element 
analysis. 

4.4 Identify basic features of available technology for 
completing CIM functions commonly associated with 
CAD/CADD to include instrument /process control ? 
scientific data analysis ? engineer ing data 
analysis/CAE. 
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Competency 5: Utilize an interactive graphics workstation to 

create and modify CAD drawings and produce hard copies 

of the samej including: 
5.1 Apply the use of input devices to create CAD drawings. 
5.S Demonstrate the use of software features to perform 

grid coordinate selectionj geometry element 

development? line style selection? dimension selection? 

select fontsj generate text? Crosshatch? mirror image? 

copy? erase? window? zoom. 
5.3. Create basic geometry and construct orthographic 

drawings using CAD. 

5.4 Create dimension drawings? add text to drawings? create 
various section drawings? edit drawings? create and 
merge symbols into drawings. 

5.5 Perform utility functions to manipulate drawing files? 
print/plot hard copy? and archive drawings. 
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Required Course Textbooks: 



Fundamentals of CAD ? Bertoline, Gary R. Delmar? Albany, NY 1985 
ISBN 0-8S73-S33S-8 

ISBN 0~8S73-S333-6 ( Instructor s Guide) 

CAD/CAM; Computer-Aided Design &: Manuf actur inq ? Groover, 
Mikell Pj and Zimmers? Jr., Emory Ul., Prentice Hall, NJ. 1984 
ISBN 0-13-110130-7 

Notes This text will be a required text for a second year 
course also — CAD instruction will involve 6 of SS chapters. 

Other — system specific software/operator's manual 



Methods of Instruction: 

Lecture and discussiun, assignments, demonstrations and 
laboratory sessions. 



Methods of Evaluation: 

Quizzes, written assignments, class discussior*, letroratory 
project completion. 



Equipment : 

Standard classroom/media projection equipment, appropriate 
laboratory equipment. 



Recommended Agencies for Instructional Material: 

(System Software/Hardware Vendors) 

Career Aids, Inc. 

S0417 Nordhoff St., Dept. 1N4 

Chatsworth, CA 91311 

(818) 341-8S00 

Creative Publishing Co. 
Box 9S9S 

College Station, TX 778^0 

Delmar Publishers, Inc. 
S Computer Dr ive, West 
Box 15015 
Albany, NY 1SS12 
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other Instructional Material Sources: 

National Computer Graphics Association 

P.O. Box 3^ia 

McLean, Virginia 82103 

Various manufacturers and vendors of CAD hardware and 
software 
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Course Competencies For: 

1. Titles Industrial Safety GET 1 credit 

One Hour Lecture 

S. Course Description: This course is designed to provide 
instruction in industrial safety and accident 
prevention for employees and managers- Occupational 
Safety and Health Act (OSHA) of 1970 requirements are 
stressed • Administrative aspects of record keeping 9 
rights and responsibi 1 it iesj standards? safety program 
development and implementation are also covered. The 
student will receive basic instruction on the 
identification of accident causes and become aware of 
the steps required to prevent industrial accidents. 

3. Course Competencies/Behavioral Objectives 

Upon successful completion of this course? the student 
should be able to: 
Competency 1: Demonstrate an awareness of definitions and a 
basic understanding of safety and accident prevention 
practices and procedures? including: 
1.1 provide basic definitions associated with accident 
prevention. 

l.H describe how accident and injury rates are determined. 
1.3 explain how accidents occur and how they can be 
avoided/prevented . 
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1.4 list environmental and human factors contributing to 
accidents. 

1.5 identify job/work factors involved in accidents. 
Competency S: Demonstrate an understanding of voluntary 

compl iance program legislation including : 
S-1 policies affecting the legal and moral considerations 

associated with accidents to include — responsibility? 

1 iabi 1 i ty and accountabi 1 i ty • 
S.S explain the reasons why management and employees should 

assume responsibi 1 i ty for accident prevention • 

2.3 identify the various levels at which laws-ordinances- 
regulations-codes-standards have been adopted to 
protect individuals . 

2.4 describe relevant national legislation and regulations 
affecting occupational safety and health. 

Competency 3: Demonstrate an understanding for the 

provisions and implications of a voluntary compliance 
accident prevention program? including: 

3.1 describe the elements of a viable program. 

3.2 explain how to establish an administrative scheme for 
assignment of levels of responsibility. 

3.3 develop a scheme for planning a program. 

3.4 develop a sct^eme for implementing a program. 

3.5 develop a plan for reviewing? auditing and enhancing an 
accident prevention program . 
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3.6 list sources of assistance for guJdancej problem- 

solving!! administrat ionji and implementation of a local 
program^ 

Competency 4: Identify the important aspects of 

administering a voluntary compliance accident 
prevention program under the Occupational Safety and 
Health Act. - 

4.1 describe how and where to obtain current information 
regarding standards adopted under the Act. 

4.S identify guidelines and procedures for developing and 
maintaining record-keeping forms • 

4.3 cite the specific rights and responsibilities of 
employers and employees under the Act. 

4.4 develop various policy statements and forms for 
implementing a program in accordance with the OSHAct. 
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Required course textbook: 

Supervisors Safety Manual 

National Safety Council? N. Michigan Avenue? Chicago? 

IL 60611 <312) 527-^800 

Recommended course reference text materials: 

1 ) General Industry OSHA Safety and- Health Standards 
(a9CFR1910) OSHA SS06 

Department of Labor? Occupational Safety and Health 
Administration (available at no cost from local OSHA 
office) 

» 

2) The OSHA Act of 1970 - OSHA EOOl -No cost - Local 
OSHA office. 

3) Safety & Health Regulations for Construction .^. S9CFR 
19S6 

Department of Labor? Occupational Safety and 
Health Administration 

(available at no cost from local OSHA office) 
Recommended instructor references: 

Note: It is recommended that the following be acquired? kept on 
file? and issued to course instructor: 

** OSHA Safety &c Health Training Guidelines for General 
Industry (PB-S39 3 10/ AS) 

■»* OSHA Safety & Health Training Guidelines for Construction 
<PB-S3931SA/S) 

♦♦Available from the National Technical Information Service, 
U.S. Department of Commerce, Springfield, VA SS151 
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One FREE copy of the following can be obtained from the local 
□SHA area or regional office: 



QSHA Handbook for Small Businesses QSHA 2209 

Construction Industry, GSHA 2202 

General Industry, GSHA 2206 

Grganizing a Safety Committee, GSHA 2231 

GSHA Inspections, GSHA 2098 

Essentials of Machine Guarding, GSHA 2227 

Excavation and Trenching Gperations, GSHA 2226 

GSHA Your Workplace Rights in Action, GSHA 3032 

Noise, GSHA 2067 

Recordkeeping Requirements Under the GSHA of 1970 
What Every Employer Needs to Know About GSHA Recordkeeping, 
GSHA 412- 

Job Safety and Health Protection, GSHA 2203 (Poster) 
All About GSHA, GSHA 2056 

Publications on Toxic Substances, A .Descriptive Listing: 
Published by Interagency Regu? tory Liaison Group 
(Available through GSHA or EPA/ 
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Recommended Agencies for Other Instructional Materials: 

AMERICAN CONFERENCE OF GOVERNMENTAL INDUSTRIAL HYBIENISTS 
(ACGIH) 

6500 Glenway Ave.? Bldg. D-5j Cincinnati? OH ^5S11 

AMERICAN INDUSTRIAL- HYGIENE ASSOCIATION (AIHA) 
^75 Wolf Ledges Parkway? Akron? OH ^^311 

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI) 
1430 Broadway? New York? NY 

AMERICAN SOCIETY OF SAFETY ENGINEERS (ASSE) 
aSO Basse Road? Park Ridge? IL 

AMERICAN WELDING SOCIETY (AWS) 

2501 N.W. Snd Street? Miami? FL 331S5 

BESTv A,M, Sc CO, (Besfs Loss Control) 
Amherst Road? Olkwick? NJ 08850 

BUREAU OF NATIONAL AFFAIRS (BNA) 

1S31 S5th Street? N.W.? Washington? DC S0037 

CHEMTREC HOT LINE for emergency spills of combustible and 
flammable liquids and caustic acids 

CODE OF FEDERAL REGULATIONS (CFR) 

Superintendent of Documents? U.S. Government Printing Office 
Washington? DC 80^02 

COMMERCE CLEARING HOUSE (CCH) 

^085 W. Peterson Ave.? Chicago? IL 606-^6 

COMPRESSED GAS ASSOCIATION. INC. 

1835 Jefferson Davis Highway? Arlington? VA 88808 

DEPARTMENT OF TRANSP0RTAT.-;,4 (DOT)? Materials Transpor- 
tation Bureau Information Services Division? Washington? DC 
80590 

FACTORY MUTUAL ENGINEERING (Factory Mutual System) 
1151 Boston-Proyidence Turnpike? Norwood? MA 08068 

FEDERAL REGISTER 

Superintendent of Documents? U.S. Government Printing Office 
Washington? DC 80^08 

NATIONAL AUDIOVISUAL CENTER (GSA)? Information Services? 
8700 Edgeworth Drive? Capital Heights? MD 807^3 



NATIONAL FIRE PROTECTION ASSOCIATION (NFPA) 
Batterymark Park? Quincy? MA 0aa69 

NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH - 
(NIOSH) 

4676 Columbia Parkway, Cincinnati, OH 45aa6 

NATIONAL SAFETY COUNCIL (NSC) 

4a5 N. Michigan Ave., Chicago, IL 60611 

NATIONAL TECHNICAL INFORMATION SERVICE (NTIS) 
5a85 Port Royal ::^oad , Springfield, VA aai61 

SUPERINTENDENT OF DOCUMENTS U.S. GOVERNMENT PRINTING OFFICE 
Washington, DC a040a 

TECHNICAL DATA CENTER (TDC) 

U.S. Dept. of Labor OSKA, TDC Room a439, rear 
aOO Constitution Ave., NW, Washington, DC aoaiO 

FOR RENTAL AND/OR PURCHASING OF VISUAL AIDS, CATALOGS SENT 
ON REQUEST. 

THE GREATER CHICAGO SAFETY COUNCIL, INC. (Rental Only) 
One North La Salle St., Chicago, IL 6060a 

NATIONAL ARCHIVES &= RECORD SERVICE National Audiovisual 
Center, GSA Reference Section, Washington, DC a0409 



. ARTICULATION 
(Secondary and Post-Secondary Education) 



Vocational/occupational education supports the needs of local 
business and industry and prepares workers with entry-level 
skills. The need for articulation of programs is becoming more 
apparent due to growing local and national concerns for 
efficiency in education? rising costs of education? and 
elimination of duplication of effort and demands from the public 
for accountabi 1 ity . 

Coordination of secondary and post-secondary programs was a 
major theme of the 1976 Federal educational legislation. The 1983 
efforts of the Pennsylvania Advisory Council on Vocational 
Education fostered? among other things? stronger business and 
industry linkages with vocational programs and articulation 
efforts between secondary and post-secondary and adult vocational 
education p r o g r a • 

In 1983? the Pennsylvania Advisory Council on Vocational 
Education made a recommendation on articulation agreements. The 
recommendation? as it addressed articulation? stated: 

4. Articulation agreements between comprehensive schools? 



community col leges? col leres? universities and AVTS 
should be established. These agreements should stimulate 
joint efforts in facilities' utilization? curriculum 
planning? providing customized job training? utilizing 
business/industry contracts? etc. These agreements would 
be considered in the approval process for receiving state 
and federal vocational education funds- 
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Further? articulating programs between secondary area 
vocational-technical schools and the local community college 
would maximize the efforts and efficiency of our state 
educational system. This integration would be efficient and 
economical in terms of better use of facilities? staff and 
equipment? reduced length of study time? and the ability to 
address employer needs in a systematic plan. 

In the development of this curriculum? the Computer 
Integrated Manuf actur ing/Computer-Aided Manufacturing program? it 
was intended to build upon maximum integration of at least two 
major state education delivery systems? the community college and 
the secondary vocational-technical system. With this 
articulation plan and cooperation in mind? a decision must be 
made as to which students could profit the most from this 
learning experience . 

Generally speaking? secondary students with a mechanical 
and/or drafting background seemed to have many of the basic 
skills necessary for a smooth articulation. This general 
category of mechanical trades and drafting suggested students 
from course selections such as: 

* Drafting and Design 

* Machine Shop 

* Welding 

* Appliance Repair 

* Computer Service 
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* Electronics 

* Weldingj and other courses as deemed appropriate by a joint 
committee of the community college and the area vocational- 
technical school . 

Specific courses which seem to be appropriate or reasonable 
starting points of exploration of articulation include: 

* Technical Drafting? 

* Technical Mathematics^ 

* Technical Physics^ 

* First Aid/Safety? 

* Computer-Assisted Drafting? and 

* Industrial Processes Laboratory 

While no one student would be expected to possess the 
background and/or competencies in all of the above courses i. 
different students from various courses (programs) would have 
completed parts of or complete courses- Again? the determination 
of breadth? depth and evaluation of the articulation process 
should be determined by the joint committee. 

Other courses not mentioned above should also be waived by 
students possessing competency in that area. Usually most 
institutions have an evaluation mechanism to assess that 
background . 
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PROPOSED SECOND YEAR COURSE LISTING 



LUZERNE COUNTY COMMUNITY COLLEGE 



CIM 
Second Year 



Third Semester 

Credits 



CAD II 


3 


(1 


hr 


lect/ 


GET * 






hr 


lab) 


CAMachining I 


3 


(S 


hr 


lect/ 


GET * 




S 


hr 


lab) 


CNC Mach Tool Setup/Operation 


S 


(1 


hr 


lect/ 


GET * 




s 


hr . 


lab 


Fundamentals of Speech 


3 








SPE 1S5 










Technical Physics 1 










PHY 1S3 










Tech Report Writing 


3 








ENG S61 


18 









Fourth Semester 

Health/Physical Education 
General Psych 

PSy 103 
CAMachning II 

GET * 

Technical Physics II" 

PHY 1S4 

CIM 

GET * 



Credits 
1 
3 

3 (2 hr lect/ 
S hr lab) 

4 

3 <S hr lect/ 
S hr lab) 

lit 
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SECTION IV 



COMPUTER IHTEGBATED MANUFACTURING TECHNOLOGY 
E]>nCATIONAL SPIRCIFICATIONS 
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COMPUTER IMTEGRATEO HANUFACTURIMG TECHNOLOGY 



A* PROGRAM DESCRIPTION 

Both A*A*S* Degree and Certificate programs are being developed for this 
program. The CIM Technology program trains technicians for employment in 
modern computerized manufacturing industries. Such technicians produce 
production parts by using computer-controlled machine tools and similar 
sophisticated equipment. 

Technicians trained in CIM also operate and maintain CAD/ CAM (Computer 
Aided Design/Computer Aided Manufacturing) systems that are often 
organized into "work cells." The operation of a work cell includes: the 
entry of given data into a CAD/CAM system and the subsequent production 
of CNC (Computerized Numerical Control) generated parts. The operation 
of a work cell often includes the integration of robotics, material 
handling and quality assurance with CAD/CAM. 

Computer Integrated Manufacturing Technology students study CNC machine 
operation and programming, CAD (Computer Aided Design), Integrated 
CAD/CAM, robotics, basic statistical process control v fluid power, and 
basic industrial engineering concepts common to manufacturing. 
Employment in the field of automated manufacturing is expected to 
increase faster than the average for all occupations through the 1990's. 



B. EDUCATIONAL OBJECTIVES 

Upon completion of the program the student will be able to: 



1. Produce machined parts on computer-controlled machine tools. 

2. Produce hard copy, part-prints on a 2-D computer-aided design (CAD) 
system. 

3. Operate and maintain an integrated manufacturing system to include a 
robot, a conveyor and a machine tool. 

4. Apply mathematics skills in the area of metrics, geometry, trigon- 
ometry, and algebra as they relate to machine tooling. 

5. Perform machine tool processes to Include grinding, forming, turn- 
ing, boring, milling and drilling. 

6. Apply basic CAM processes to include the interpretation of part- 
prints and process sheets, and the development of simple tools and 
fixtures for automated machine tools. 

7. Select machine tools and define their applications and limitations, 

8. Apply statistical process control in producing quality parts. 

9. Apply principles of metallurgy to include machinabi 1 ity of metals, 
hardness, and heat treating. 

10. Apply manufacturing planning skills. 

11. Program a CNC machine tool using a coiDmon programming language to 
produce a given part. 
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12. Program a machine tool via conversational language to produce a 
given part. 

13. Demonstrate basic computer application skills and basic progranvning 
skills. 

14* Demonstrate the ability to work and learn with other people in a 
productive manner. 

15. Develop a knowledge of materials common to the manufacturing In- 
dustry such as metals, plastics, woods and ceramics. 

16. Provide routine maintenance and repair of automated manufacturing 
systems.. 

17. Demonstrate an understanding of industrial robots and their appli- 
cations. 

18. Earn an associate degree by fulfilling the requirements in English, 
political science, physical education, and natural science. 



COURSE LISTING 

Courses similar to the following will be developed for this new program 
at Luzerne County Community College: 

Industrial Processes 
Introductory Hachine Operations 
Intermediate Machine Operations 
Metallurgy 

CNC and NC Machine Programming 

CAM Machine Programming 

CAM Operations and Processing 

Integration of CAD/CAM Processes 

Programming Industrial Robots 

Materials Handl Ing 

Introduction to Robotics 

Hydraul Ics 

Pneumat I 09 

Qual Ity Assurance 

Basic Statistical Process Control 

Gages of Measurement 

Geometric Tolerancing 



MAJOR LEARNING ACTIVITIES 

Students will analyze, design and perform automated manufacturing 
processes Including materials handling In a variety of laboratories. 
Laboratory activities'wtl 1 be supported by related classroom instruction. 



INSTRUCTIONAL SPACE REQUIREMENTS 

The following laboratories are required for this program: 



SQ. FT. 



Computer Integrated Manufacturing Lab (CIM) 



4,187 
2,048 
1,615 
2,146 
1,805 



Robotics Lab 
Flutd Power 



Hanufacturtng Processes Lab (Machine Shop) 
CAD/CAH Lab 



F, 



SUPPORT SPACE REQUIREMENTS 



AREA 



SQ. FT. 



Tool Room , 
CIM Storage Room " 

Manufacturing Processes Storage Room 

Robotics Storage Room 

Fluid Power Storage Room 

Faculty Offices (6) (Includes Laser/Electro 



135 
209 
93 
345 
358 



Optics Technology) 



480 



G, LOCATION RELATIONSHIPS 

t 

All of the laboratortes requfre grade level access. The robotics lab and 
the automated machines lab need to be Immediately adjacent to the CIH 
lab. The fluldlcs lab needs to be In close proximity to the above labs 
as does the CAD/CAH lab. 
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OOtfVIER IN1EGRATE0 KANUFACTIIRING LAB (CIH) 



H. GENERAL DEVELOPHENT OF PHYSICAL PLANT 
1 . CUmate Control 

a. A temperature of 65 degrees should be matntatned during the 
winter mopthSf 

b. This area should be air conditioned, 

c. The space should have a separate thermostat, 

Z. Acoustical Factors 

This laboratory Is a low to medium noise level area and requires a 
STC rating of 42. ' 

3. 1 1 1 uml nat I on Factors 

This laboratory requires 50 to 70 footcandles at the working sur- 
face. 

4. Aesthetic Factors 

Should be similar to high quality spaces In Industry, 

5. Storage Facilities 

a. Storage requirement size Is stated under Support Space. This 
space will be utilized to store test equipment, tools and 
components. 

b. Provide wall mounted coat hangers sized to accommodate 24 
students. 

6. Vertical Instructional Surfaces 
No special requirements. 

7. UtI 1 Ity Considerations 

a. Electrical 

1) Provide llOv. duplex outlets at 4'0" o.c. around the 
. perimeter ,of the lab. 

2) Provide 480v.', 3 phase. 

3) Provide 240v., 1 phase. 

4) Provide 240v., 3 phase. 

5) Provide 100 psi air wall outlets, 30 psi duster heads, one 
outlet required. 

6) Provide CGTV cabling and Jack plate In the lab. 



-4- 




65 



7) Provide master emergency switches In all circuits with 
lock out. 

8) Provide a ground fault circuit Interrupter. . 

9) Provide compouter cabling and Jack plate In lab. 
10) Provide a telephone line In the laboratory, . 

in Provide a wall mounted analog clock (electric) In the lab. 

12) Provide under floor ducting for electrical cabling. 

b. Mechanical 

1) Provide hot and cold water, 

2) Provide a floor drain. 

NOTE: All utilities should be overhead. All llOv. 
power must be clean, 

8. Sanitation Requirements 

Provide In counter sink for clean-up. 

9. Display Areas 

No special requirements. 

10. Provisions for Handicapped Students 

General architectural provisions as required and special equipment 
where possible. 

11. Special Entrances or Exits 
See "Door Considerations". 

12. Special Built-in Equipment 
See equipment I Ists. 

13. Outside Lab Considerations 
No special requirements. 

14. Material Receiving and Shipping Requirements 
No spec la; requirements. 

15. Type and Size of Outdoor Areas 
No special requirements. 
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16. gyrface Types 

a. Hasonry walls should be painted with oil base seml-gloss 

b Plaster and gypboard walls should be painted with seml-gloss 
enamel and have a 7'0- high epoxy wainscot. 

c. Floors should be sealed concrete. 

d. Cell Ings should be acoustically treated. ^ . ^ ^ . , 

e. Provide a vision panel the entire length of Industrial produc- 
tion cell 32" above finished floor to robotics lab. 

17. Onor Considerations 

a. All single doors to be 40" minimum. 

b. A 10' X 10' overhead door Is required to robotics lab. 

18. Celling Height 

The celling height should be 14' minimum. 

19. Window Considerations 
Vision panels from corridor. 

I. MAINTENANCE AND SAFETY FACTORS 

1. Unusual Maintenance Problems 
No special requirements. 

2. Safety Factors 

a. Panic or emergency electrical shut-off. 

b. Emergency eyewash. 

c. Special safety considerations for robots (pressure pads, elec- 
tric eye, barriers, etc.) 
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CAD/CAH LAB 



GENERAL OEVELQPMgNT OF PHY SICAL PLANT 
!• CUmate Control 

a. *A tefiperature of 65 degrees should be matntatned during the 
winter months. 

b. Laboratories should be air conditioned. NOTE: Cad labs may 
require extra A/C capacity. 

c. Each lab should be controlled separately with a thernwstat. 

2. Acoustical Factors 

f 

This area is relatively quiet and requires a STC ratinn of 37. 

3. Illumination Factors 

a. A non-glare lighting level of 50 to 70 footcandles is required 
at the working surface. Specific lighting should be provided 
where required. 

b. The lighting In the laboratory should be controlled with a 
solid state rheostat. 

4. Aesthetic Factors 

The laboratory should closely approximate a professional drafting 
room with respect to environment and arrangement of furniturec 

5. Storage Facil ities 

a. Provide base cabinets for storage with counter top and adjust- 
able oper: shelving for reference materials. 

b. Provide wall mounted coat rack capable of accommodating 24 
students In each laboratory. 

6* Vertical Instructional' Surfaces 

a. Provide a 4' x 16' "write-on/wipe-off* board in each lab. 

b. Provide (2) A* x 4' tackboards in each lab. 

c. Provide a wall mounted pull -down screen in each lab. 

7. Ut i 1 1 tv Cons i derat i ons. 
a. Electrical 

' 1) Provide 120v. four plex outlets at I0'i>" o.c. on perimeter 
walls. NOTE: Clean power must be provided to all cad 
stations. 
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2) Provide 120v. duplex outletSt one per wall In print room. 

3) Provide a wall mounted analog clock (electric) In each 
lab. 

4) Provide CCTV cabling and jack plate In each lab. 

5) Provide computer cabling and Jack plate In each lab. 

6) Provide (6) power poles In each lab. 

b. Mechanical 

1) Provide hot and cold water In each lab. 

2) Provide sink drain In each lab. 

3) Provide exhaust hood In print room. 

8. Sanitation Requirements 

Provide a sink In the counter top In each lab. 

9. Display Areas 

Sufficient tackstrip for display of drawings In each lab. 

10. Provisions for Handicapped Students 
General architectural provisions as required. 

11. Special Entrances or Exits 
No special requirements. 

12. Special Built-in Equipment 
See equipment 1 Ists. 

13. Outside Lab Considerations 
No special requirements. 

14. Material Receiving and Shipping Requirements 
No special requirements. 

15. Type and Size of Outdoor Areas 
No special requirements. 

16. Surface Types 

a. ' Provide raised carbon backed carpeted computer floors In the 

labs and resilient tile In print /storage areas. 

b. Celling should be acoustical lay- in type in all areas. 

c. Walls in each area shall be painted or have vinyl wall cover- 
ing. 
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17. Door Const derations 

All man doors should be 40** wide. 

18. CetHnq Height 

Ceiling height should be a minimum of 9 feet clear in all areas 

19. Window Considerations 
No special requirements. 

I. HAINTENANCE AND SAFETY FACTORS 

1. Unusual Maintenance Problems 
No special requirements. 

2. Safety Factors 

Provide Haylon Fire Suppression System in Cad labs. 
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HANUFACTURING PROCESSES LAB (HACHINE SHOP) 



H. GENERAL DEVELOPMENT OF PHYSICAL PLANT 
!• Climate Control 

a. A temperature of 65 degrees should be maintained during the 
winter months. 

b. The laboratories should be air conditioned, 
c* Each space should have a separate thermostat* 

2. Acoustical Factors 

The lab fs a high noise area and requires a STC rating of 52. 
Acoustical metal deck or tectum should be provided as a decking 
material . 

3. Illumination Factors 

a. General task iSlumination should be 50 to 70 footcandles, 

b. Each machine to have its own work lamp for specific lighting 
where possible. 

4. Aesthetic Factors 

The walls in this area should be painted a light color. Super- 
graphics are a possibility for the Identification of the area. 

5. Storage Faci 1 ities 

a. The storage room will be used to store ferrous and non-ferrous 
meta 1 s t mach I ne accessor I es t prec i s I on hand too t s > parts and 
hardware . 

b. Additional tool storage will be in the lab on wall and machine 
mounted panels. 

c. Special storage is required for various oils. 

d. Provide wall mounted coat racks (24 per la!^). 

6. Vertical Instructional Surfaces 



a. Provide (1) 4' x 16' whiteboard in each lab. 

b. Provide (2) 4' x 4' wall mounted tackboards adjacent to the 
student clean-up area In each lab. 

7. Utility Considerations 

a. Electrical 

1) Provide 480v., 3 phase. 

2) Provide 240v., 1 phase. 

3) Provide 240v., 3 phase. 
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4) Provide llOvac. overhead reels and wall outletst (6) 
equally distributed. 

5) Provide. 100 psi air wall outlets, (6) equally distributed. 

6) Provide electrical master shut-off switches, panic type. 

7) Provide electrical master shut-off at central location 
with lock-out. 

8) Provide llOv. duplex outlets at !0'-0" o.c. around the 
perimeter of lab. 

9) Provide computer cabling and Jack plate In office. 
10) Provide CCTV cabling and jack plate In each lab. 
ID Provide a telephone for each staff office. 

b. Hechanlcal 

1) Provide a drain In heat treat area. 

2) Provide natural gas to heat treat furnace and kiln. 

3) Provide hot and cold water In clean-up area. 

4) Provide waste drains for corrosive solvents. 

5) Provide exhaust hood In heat treat area. 

8. Sanitation Requirements 

Provide a clean-up area with a half round Bradley. 
9.. Display Areas 

No special requirements. 

10. Provisions for Handicapped Students 

General architectural provisions as required and special equipment 
as needed. 

II • Special Entrances or Exits 

No special requirements. 

12. Special Bui It- In Equipment 
See equipment 1 ist. 

13. Outside Lab Considerations 
No special requirements. 

14. Material Receiving and Shipping Requirements 

Steel stock material will be received and stored In this shop so a 
delivery/service drive will be required at loading dock. 
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15. T ype and SI? '^ ntitdoor Areas 
No special requirements. 

16. Surface Types 

a. Provide hardened and sealed concrete floor In lab. 

b. Masonry walls should be painted with oil base seml-gloss 
enarne I . 

c Plaster and gypboard wslls should be painted with semi-gloss 

enamel and have a 7'-0" high epoxy wainscot, 
d. Ce i 1 1 ng shou I d be acoust i ca 1 1 y treated . 

17. Door Considerations 

a. A 10' X 10' overhead door will be required for machine and 
stock movement. 

b. All man doors should be 40". ^ ^. , 

c. Provide (1) dutch door to storage room for potential use as 

tool crib. 
1,8. relHno Height . 

The clear ceiling height for this area should be a minimum of 
l2'-0". 

19. Window Considerations 

Vision panels from corridor. 

I. MAINTENANCE ANn SAFETY FACTORS 

1. Unusual Maintenance Problems 

Clean-up of oi Is, solvents and metal chips. 

2. Safety Factors 

a. All machines must be properly guarded and controlled according 
to OSHA standards. 

b. Floor to identify by tape saft.y lines around machinery. 
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SECTION V 



COMPUTER INTEGRATED MANDFACTORING TECHNOLOGY 
EQUIPMENT SPECIFICATIONS 
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AIQER« DOWIINQ.PAULLIN. INC. 

P.O.BOX 2907 

GRAND RAPIDS. Ml 49501 



PROGRAM: Cooputer Integrated Manufacturing 
DRAWING NO.: 



ROOM NO.: 

ORIGINATION DATE: 2-13-87 



REVISIONS 
A-17-87 



ITEM NO. 



OTY. 



32LF 
16LF 

1 
AB 

AB 

AB 

I 
4 
AB 

AB 
AB 

3 

I 



DESCRIPTION 



Marker board I 16LF two locations 

Tackboardi 4LF four locations 

Projection Screen, vail ntd* 

Electrical Power Distribution, m floor 
and vail mounted in raceway 

Data Cable Data Distribution in floor 
and wall mounted in raceway 

CCTV Cable Distribution in floor and 
wall mounted in raceway 

Master Keyed Electrical Power Control 

Panic Type Electrical Shut-Off Controls 

Compressed Air Distribution in floor and 
wall mounted disconnects 

Air Beculators, wall mounted 

Data Cable Connection to remote computer 
mainframe from this lab 

Computer Terminals or Microcomputers for 
interface with work cells, portable 

Computer Terminal, #VT241 



COST 



$3,200.00 
$800.00 
$150.00 
HA 

HA 

HA 

HA 
HA 
HA 

HA 
HA 

$6,000.00 
HA 



SIZE 
LxWxH 




120 



120 



By £lec. Contractor 



By Elec. Contractor 

By Elec. Contractor 

By Elec. Contractor 

By Elec. Contractor 

By Mech. Contractor; 
100 PSI; Instrument 
Air 

By Mech. Contractor 
By EIac. Contractor 

Oata link to UH 

Data link to UH 
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ALQER. DOWLING.PAULLIN. INC. 

P.O. BOX 2907 

GRAND RAPIDS. Ml 49501 



PROGRAM: ^o^^Puter Integrated Manufacturing, 
cont. 

DRAWING NO.: 



ROOM NO.: 



REVISIONS 



. ITEM NO. 


QTY. 


DESCRIPTION 


COST 


M/F/E 


SIZE 
LxWxH 




2 


- « ^ 

Vork Stations for computer terminals or 
nicrocoitputers 


$1,440.00 


M 






2 


Chairs t posture type 


$500.00 


M 






6 


Programaable Controllers « for work cells 


$73,500.00 


M 






1-S€t 


Mechanical Hand Tools vith storage unit 


$2,200.00 


M 


60"x24*'x84" 






wAectricai/tiectronxc nana Tools vith 
storage unit 


$1 ,900.00 


M 


60-X24-X84'* 






aets or barety sencmg for work cells 


$2,500.00 


M 


See Plan 




3 


Floor Pads, safety type, for work cells 


$1,500.00 


M 


See Plan 






Video Cameras, port., for use through- 


$2,000.00 


M 


See Plan 




2 


v^ueu \«onLroi console ror reiiOLe canera 
locations, recording and monitoring 


AAA AA 
92 ,40U.UU 


M 


Portable 




2 


Television Monitor for control and 
monitoring 


$350.00 


M 


Portable 




2 


File Cabinets, four drawer 


$625.00 


M 


I8"x2e"x52** 




1 


Bookshelving Units, documentation type 


$260.00 


M 


72"xl2"x4»2" 




4 


Workbench Units, lab support type, with 
vises 


$1,212.00 


n 


84-x36**x36- 




HA 



120 



120 



Data link to LAH 



*250 watts; CCTV link 
*100 watts; CCTV link 




ALOER. OOHUHQ. PAUttIN, INa 

f*.0. BOX 2907 

GRANO RAPIDS, Ml 49501 



PROGRAM: Computer 'ntegrated Manufacturing, 
ORAWINGNO.: 



QTV. 



OESCRIPTION 



COST 



SIZE 



Dolly, loll typ«, Mchintry AOTins 
Storn* C«bln«ti, dooblt dootj locking 

Il!^!l!"^"f ^t"^**^' control, 
•whln« load *nd QQload robot, Monitor 
tnd Sftnsors 

Auto«at#d Stor«gft «nd B«triftv«l Svitui 

r i« '« 

fork Ctll «nd control and consoUs hav- 
ing co»putar intarfaca with trork call 
•ad prograMubla controllari 

trollad for «atarial handling oparations 
•ntaring work call i'-t'^^ions 

Turning Ctntar, having «achiua load/ 
tmload robot, sansors and aonitor 



aobot, alactro-hydraulic, strvo typ«, 
6-axis, with work call, controller 

Robot, DC alactric larvo, 4-axis. 
Saara ara type, with work call 



$400.00 
52,000.00 
$146, 000,00 

$31,200.00 

$4,800.00 

$6,500.00 

$97,000.00 

$58,000.00 
$48,000.00 I 



36-x24"x84* 

145"xl0"x96* 
9' dia- 



I2'x48«x84- 



147-X70-X82" 
9' dia. 



72"x60-x60" 



72"x60-x60" 



80 
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ROOM NO.: 

ORIGINATION OATE: 2-13-87 



REVISIONS 
4-17-37 



EtECTRlCAt 




20 



208 
208 



120 



208 
208 
208 



208 



208 



20 



*9.5RVAj 100 PSI| 
8,000 lbs.; 1,SS0 
Ibf. 

*100 PSIj 10 CfM 



Portable 



Portable 



100 PSI| 13,800 lbs. 
*3RVA 

100 PSIt i9.5RVAt 
1,550 lbs. 

100 PSIj 600 Ibi, 



*100 PSIf ^ «j ros. 
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ALCER. OOWLINO. PAULLIN. INC. 

P.O. BOX 2007 

GRAND RAPIDS, Ml 49501 



PROGRAM: Computer Integrated Manufacturing, 
DRAWING NO,: 



OTY. 



DESCRIPTION 



COST 



SIZE 
LxWxH 



Bobott pnauMtic, 4*«xit, with work 
c«ll and controller, And «ir lo«ic 

Computer Int««r«t«d fUnuf«ctarin« 
D#v«lopmtnt Ctnttr, coofiftin^ of? 

(1) Convtyor, floor ft«ndin«, loop typ«, 
»ith .Uctric drivt , 

U) Bobott tc«r« am typ«, DC, tltc- 
tric itrvo control, 4*«xitt 

(1) lobot, poUr-coordin«t«, tltctro- 
hydraulic i«rvo control, 6-axis 

(1) Bobot, cylindrical-coordir<at«, 
pntumatic, 4-axif 

(1) Microcomputer, with CBT, dual disk 
drivti and acctttoriat to operate CIM 
cell 

(1) Loc^l Area Network, for micro- 
computi^r control of CIH cell, Amnet #B61 

(1) Machining Center, CHC control, with 
tocl chancer 

(1) Printer, itatiitical data type, 

for use with CIM cell, microcomputer and 

programmable controller 



$21,000.00 
See Belov 
$30,205.00 
$42,500.00 

$6,800.00 
$12,535.00 

$9,500.00 

$21,500.00 

$r)a,ooo.oo 

$2,500.00 



72"x60"x60" 

Sfte Plan 
30"xl2"xl6" 
36"x32"x30" 
36-x32"x30" 
4a"x36"x30'' 

H/A 
72-X36-X66" 
36-x30"x34" 
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REVISIONS 
4-17-87 
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ALQER, OOWrLINO;PAULLlN, INC. 

P.O. BOX 2907 

GRAND RAPIDG, Ml 49501 



PROGRAM: Cotiputer Integrated Manufacturing, 
DRAWING NO.: 



ITEM NO. 



QTY. 



DESCRIPTION 



COST 



SIZE 
LxWxH 



(I) Pro^rawMiblt Controlltr, to progtaa 
and opwatt CIH ctll throofh local «r«« 
nttifork, portaWt 

(I) B«r Codt Btadtr SystM, inttgrated 
with controller, •icrocoaputtr and CAH 

(l-f«t) #fiS232C Data CoMtmi cat ions 
Links • 

(I) CAD/CAM software for cell interface 
to CAD/CAM laboratory 

(I) Computer Intregrated Manufacturing 
HicrocoAputer Software Package, to 
operate cell 

(l-$et) Safety Guards end Wiring ' 

(4) Pellet Positioners 

(4) Carrier Pallets 

(I) Fiber Optic Sensing Unit, to 
integrate vith cell operation 

(I) Manufacturing Data Analysis Soft- 
ware Package, microcomputer, CAH and 
CIM cell compatible 



See Bobots 

$3,000.00 
Se;t Bobots 



s-^e c:m 

Software 
$26,466.00 



$3,600.00 
$11,340.00 
$11,340.00 

See ASBS 



See CIM 
Software 



HA 
KA 
HA 
HA 

See Plan 
KA 

HA 
KA 

KA 



ROOM NO.: 

ORIGINATION DATE: 2-13-87 



REVISIONS 
4-17-87 




Data l.^nk to CIH 
system 



Data link to 
controller 

Data link to con- 
troller 



Oata link to work 
cell 



84 



85 
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?.aM)!^"'*°'''*"'''''''''''*'' '"OGRAM: Computer Jntegrated Manufacturing. REVISIONS 

GRAND RAPIDS. Ml 49501 DRAWING NO.: " * ORIGINATION DATE: 



ITEM NO. 


QTy. 


DESCRIPTION 


C 


Ul 

u. 
S 


SIZE 
LxWkH 


ELECTR!CAL || MECHANICAL | 
/^^y^^yiY COMMENTS: 




2 


Robot, Industrial typt, 6 «xis, elec- 
tric «trvo with k«rcl controls 

FIXED TOTAL 
nOVABLS TOTAL 

GBANO TOTAL 


512,000,00 

$4,150.00 
$764,573.00 

$768,723.00 


H 


44-X28-X9' 
die. 

* 


208 


3 


50 


} 














Data link to LAH 
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ALGER, OOWLING, PAUUIN. INa 

P.O. BOX 290? 

GRAND R/PIDS. Ml 49501 



PROGRAM: Kanufacturing Frocess/CHC Lab 
DRAWING NO.: 



QTY. 



DESCRIPTION 



COST 



SIZE 



1 CoAt Back, ftadtnt 

I Projftction Scretn, wall »td. 

4 Safaty Shut-Off Swltchti , panic typa 

I Kaftcr Xayad Clactrical Control to Lab 

1 Sink, vanh 

1 Honorall with ont-ton ho^-^ 

I Hood, axhauft typa, for haat trtat 
•qaipwant 

DfiiLLIHGs 

I Drill Prasi, 15" cap., floor standing, 
variabla tpacd driva, Bockvall 

1 Drill Praii, 20" capacity, floor stand- 
ing, variabla tpatd driva 

LATHES: 

2 Lathis, Metal, 10" cap., 30" to 60" 
cantar diftanca, variabla spaed drive, 
straight, Bockvall 



$150.00 
$150.00 

HA 

RA 

HA 

HA 

HA 



HA 



$3,800.00 



HA 



24"x28"x74" 



24"x36"x75" 



60"x2a"x52" 
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ROOM NO.: 
ORIGINATION DATE: 2-13-87 



REVISIONS 
A-17-87 




By Klac. Contractor 
By Elac. Contractor 
By Hach. Contractor 
By e«n. Contractor- 
By Hach. Contractor 



208 



1-1/2 



208 3 



208 
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ALQER, DOWLINQ^ PAULLIN, INa 

P.O. 80X2907 

GRAND RAFIOS, Mi 49501 



PROGRAM: Manufacturing Process/CHC tab, cont. ROOM NO.: 
DRAWING NO.: ORIGINATION DATE: 2-1? '^^7 



REVISIONS 
4-17-87 




Uthti Mtal, la* cap., 48* to 84* 
cantar distance, f^arad baad driva, 
straight bad, CoicVMistar 

Latha, natal, conputar noaarical con- 
trol, trainar typa 



HILLIKQx 

nil ling Hachina, vartical, floor stand- 
ing, raa and turrat typa, 9** x 42** 
tabUi Vails 

CKC mil Trainar 



6BIKDIKGX 

Orindar, tool and cottar, floor stand- 
ing, Harig 

frindar, sorfaca, 7" x 18" cap., floor 
standing, »anaal hand faad, K.O. Lae 

Orindars, 8" vhaal, padastal typa, vith 
safaty ayashialds 

i^rindar, carbida tool, padastal typa, 
vith safaiy ayashialds, Baldor 



$28,000.00 



$76,000.00 



515,000.00 



$4,000.00 



$7,200.00 



KA 



KA 



$1,450.00 



78"jt37"x48" 



72-x36"x42" 



92-x63"x83" 



72''x36"x42" 



62"x40"x61" 



68" X 43" 



24"xia"x4a" 



24"xia"x4a" 



1/4 



1/4 
1 

1-1/2 
1 

1/2 



208 



120 



208 



120 



208 



208 



208 



208 



Data link to CAH 



(1) axisting, (1) nav 



Data link to CAH 
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ALOCR, OOlVUNQ, PAULLIN, INC 
P.O. BOX ?5H)7 
GRANO RAPIO$, Ml 49501 



PROGRAM: Manufacturing Process/CNC Ub. cont, 
DRAWING NO.: 



REVIStONS 




erindtr, dU typ«, port,, •l«ctric, with 
^tt«ch««Ats 

Surftc* PUt«, btnch atd., 8« x 12- 
to 18- X 24-, with Uit 

Sorftc* putt, floor itanding, 36- x 36' 
with stand 



OTHESs- 

Preis, hydraulic, floor itandinj, 20 
ton cap. 

Saw, cut-off typa, horizontal, band, 
floor standing, portablt. Vails 

Saw, vartical band typa, floor standing, 
contour cutting, with hydraulic tabla 
and blada valdar 

MIG Valdtr, Linda 225 



Arc talc' c, 225 a«p, Lincoln AC225-S 

Valdlng and Cutting Outfit, oxygen/ 
acatylana, with cylindar cart, port* 

Tabla, walding, floor standing, with 
firabrick surfaca, OMI #0T-2 



S670.0O 
9300.00 
9450.00 

HA 
HA 

$8,900.00 

HA 

HA 
HA 

$1,440.00 



72- X 24- 



•53- X 61- 



20-X37-1/2' 
x32- 



30-X25-X43- 



HA 
208 
208 

208 
208 



52 
SO 



Kxhauit per coda 



92 



93 
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ALOER, OOWLINO. PAUIUH, INC. 

0.80X2907 
GRAND RAPIDS, Ml4950t 



PROGRAM: Manufacturing Proceaa/CNC Ub» cont. t,oOM 



NO.: 



REVISIONS 



DRAWING NO.: 



irCMNO. 



QTY. 



DESCRIPTION 



COST 



romact, dttal bMt trtat typ«, hardanins 
annaaling , itraii raliaTing, floor 
itandins, 2300 dagraai ttttp., alactric 
with lafaty control, HctoflaTan «D0820 

Tank, qoanch, port., tan fallon vatar 
cap* 

rorfa Fornaca, Black 



Vacm», nat/dry, ihop typa, haavy daty, 
vith accaiiorias. 

CaMnat, lafaty glaii, with <lasiai, 
wall Atd«, vith lani daanar 

Cant, oily vaita typa, 10 gallon cap. 

Cant, lolvaot, safaty typa, 3 gallon 
cap. 

Cabinat, flaMiabla wattirials storaga, 
floor standing 

Cabinat, tool storaga, for Mchine 
ibop hand and povar tools 

Cabinat, tool storaga, for layout and 
inspaction tools 



$2,100.00 

$380.00 

KA 

$650.00 

$720.00 

$88.00 
$100.00 

$1,600.00 

$250.00 

$250.00 



ORIGINATION DATE: 




36- X 46" 



1/3 



208 



120 



120 



*14Kf { Vant par co^a 



Clac./Hach. Info to 
follow 

*750 fatts 



52- A.r.F. 



Vant par coda 



94 



S5 
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ALQER, OOWLINO, MUUIN, mC 

P.O. BOX 2007 

GRAND RAPIDS, Ml 49501 



PROGRAM: Manufacturing Process/CNC Lab, conC. ROOM NO.: 
DRAWING NO.: ORIGINATION DATE: 



REVISIONS 



ITEM NO. 



QTY. 



DESCRIPTION 



COST 



SIZE 
LxWxH 




5 

12LF 
9LF 
9LF 

16LF 



Cabinet, ttorast, ttol, double locklns 
doors 

Sbclvlns, ttorafc typ«, btavy duty, 
for Mcblnt acctttoritt 

Storast Unit, bin typa, baavy duty, 
for Mcbina accattoriet and toolins 

Storasc Unit, drawar typii, baavy duty, 
for Mcbint accattoriat and tooling 

Bacic, ttaal ttoraft, for ttael bar 
ttoras«t floor ttandins or vail ntd. 

Cart, tool, port., with dravcrt for 
■acbina accattoriat and tooling 

Cart, platforM, port., aatariai 
bandling 

TrucV, band, dru« typa, SOO lb. cap. 
Bancb, sacbina tbop typa 



Bancb, layout type, yitb storast sbalvtt 

Das1(, tbop, instructor^ ty vitb drawer 
tVnrast 



$1,500.00 

$3,000.00 

$750.00 

$750.00 

$i, 400.00 

$o36.00 

$465.00 

$65.00 
$1,000.00 

$3,400.00 
$225.00 



2' X 4' 



(4) Existins 



-10 
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ALOER, OOWLINO, MOUIN, INC. 

^.O. BOX 2907 

GRAND flAPIOS. Ml 49S0I 



PROGRAM: Hanufacturing Process/CNC Ub, conc. 
DRAWING NO.: 



ITEM NO. 



QTY. 



ROOM KO.: 
ORIGINATION DATE: 



REVISIONS 



DESCRIPTION 



COST 



Stool, im.tructor^sv with paddtd itat 
«nd backrest 

Viit, M'^hiniit, svival baiti for 
boQch aoontins 

Anvil, 200 lb., with floor stand 

Optical CoMparitor« floor itandinct 
14- tiztt 

aniwarsal Taitar, cowpratfion typa, 
Tinitif Olfan 

Toriion Tait Voit, Tiniui Olfan 



Inpact Taitar, Tiniuf Olian 

Dry Blast Claaning Unit, Blast 
All iA426-P 

Swfaca Grinder, aotonotiva typa, KwiV- 
way i860T 

Ttmbla Claanar, floor standing, crank 
shaft siza, Modal AXl-TC-1 

Prassura Tastar, Ironrita 78000 



$150.00 
$1,600.00 
HA 

$5,200.00 

HA 

HA 

HA 
HA 

HA 

HA 

HA 




SIZE 
LxWxH 



18-X4B-X56- 
72-x20"x72- 



48"x30"x60" 
97-x44"x64- 
20-X31-X31- 



42"x24"x36"/ 
24-x24-xl8- 



1^0 



1 

9-1/2 
1/4 
1 



HA 

208 

208 
120 
208 



2,600 lbs.; glac./ 
nach. info to follow 

Klac./Mach. info to 
follow 



100 PSI; Access doors 
aacb and; 66 CFH 



4,120 lbs. 



100 psz; 6 cm 



ERLC 
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ALQCR, DOWLINO, PAULLIN, IHC. 

^0. BOX 2907 

GRAND RAPIDS. MI40501 



PROGRAM: Manufacturing Process/CNC Ub, cont. ROOM NO.: 



REVISIONS 



DRAWING NO.: 



ITEM NO. 



QTY. 



DESCRIPTION 



COST 



SIZE 
LxWxH 



Crank Shaft Grindar, S5" to cantar, 

SchOQ ' 

Cylindar Honinf nachina, Sarva Eqttip. 

Cylindar Horinf Fixtora, Xvikvay ff048 

Raad Shop nachina, Xvikvay mi 

Cnfina Stands, port,, Itaavy duty 

Hasnaflox Unit, Xvikvay fft1PI2S9 

fat Saat Brindar with stonas and arbor. 
Kwikvay 1039/SaH/I 

Bod & Pin Ronins Hachina, Kvikvay #085/ 
Oalapana 

Crank Shaft Folishar, Xvikvay #141, 
port. 

Crank Sttaif htanar , Xvikvay #533 



ELECTRICAL |j MECHANICAL 1 



570,950.00 

HA 

KA 
KA 

$10,500.00 
$14,410.00 

$2,570.00 
$18,000.00 

$550.00 

$2,220.00 



165"x72'*x63" 

40"x30* t35- 

55-X33-X35'' 
70-x30-x93- 

120''x30-x36" 
36**x30-x42" 

72"x30"x48" 




12 
1/2 

RA 

1-1/2 



1/2 



RA 



208 
120 

208 
208 

208 
120 



240" r.S. raquirad; 
10,890 lbs. 

2 CTM 



2,130 lbs. 



*100 A«ps; 1,750 lbs. 



ERIC 
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ALQER, DOWLIKQ, MULUN, INC. 

P.O. BOX 2907 

GRAND RAPIDS, Ml 49501 



PROGRAM: Manufacturing Process/CNC Lab» cont. ROOM NO.: 
DRAWING NO.: ORIGINATION DATE: 



REVISIONS 



ITEM NO. 



QTY. 



DESCRIPTION 



COST 



V«l7t OrindtTt fact «Rd iMt, floor 
standiDf , tilth acctiiorlti 



riXID TOTAL 
NOVABU TOTAL 



eSAND TOTAL 



RA 



$300.00 
$292,689.00 



$292,939.00 



SIZE 
LxWxH 




120 



ERIC 
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SECTION VI 



ATIACHMENTS 
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LCCC; area vo- techs 




LCCC and voi-tech school i 



Representatives from five area vocational-technical 
schools met recently with officials at Luzerne County 
Conununity College for the purpose of be^nning the Joint 
planning for devdo|.>ment of curriculum materials for sev- 
eral new advanced tedmology programs: 

Among the area iro*tech sdioob represented at the meet- 
ing» bdd at the sdiod's Educational Conference Center, 
were Hazleton^ Lackawanna. Susquehanna. West Side and 
Witkes-Barre. The cunicular programs involved in the pro- 
ject include Computer Integrated Manufacturing, Computer 
Repair Technology. Laser/]£lectro^pUcs. Computer 
AssistedDcsignanoRoboItics/AotomatedSystems. 

The project between the comnumity college and technical 
schoob Is designed to develop eompetency-hased curricula 
which a student can begin at the secondary or vocational* 
ledmical sdwol legel and continue af the post«secondary or 
coUegelevdwitboutanintemiptioninstudla. 

Among those in attendance for the meetings first row. 
from left, were: James Newell and Edward A. Shedlodc. 
Wilkes-Barre AVTS; Gray Bossi; iknry SUchura and 
James Davis. Lackawanna County AVTS; Joseph 
ZmitrovIdi» Hazleton AVTS. and James Kane and David 
' Lyons. West Side AVTS; second row: Wesley Flranklin. 
__y director of busi n es/industry/education piurtnership at 
cRlC LCCC# Ben Roodmanskl. Lackawanna AVTS; James 

uiBaiiw^a^ HaesertV. Wi!tr^<4biT» AVT^* W^YtiH* Rmmdt ^nd PMi\ 



Uptay, Lackawi 
programmer at 
CDCC.andBiU 
third row: Natl 
Adukaitis. SUsqt 
chak. Nichdas : 
and Joseph Xasz 
Wilkes-Barre A^ 
LCCC; Regina 
p;rogram at LC 
partmentofEdw 

One of the ma 
proved by the 
Bureau of Voca 
from the Peridn 
yelop competeo 
programs so'hii 
background eoul 

Coordinating t 
Said Fraddin* ' 
twcen the fhre t 
modd for Joini 
secondary edtio 
what is known a^ 
for instructional 
nromm offeree 



Schopb & Colleges 



bchs plan technologies progra 




fchool representatives meet in joint session 



ipUy, Ladciwarma AVTS; Umla M. Thomas, educational- 
rommmer at LCCC; Jo Anne Sabakke, video producer, 
yOOC. and Bill Karloltski, prodiKrtion engineer at LCCC; 
bird row: Nathan Williams, Wilkes-Barre AVTS; Carol 
Idukaitis, Susquehanri AVTS; Dominic Pino, John Len- 
hak, Nicbdas St; Maray, Kazleton AVTS: GFene Frick 
ind Joseph Kasztejna, Lackawanna AVTSS; Ormond Lolnj. 
Vilkes-Barre AVTS; Libby Yeager, research specialist at 
iCCC; Reglna Antonini* director o( special services 
>;rogram at LCOC« and Kenneth G. Kirk, Pensylvanla De- 
tartnent of Education* 

One of the main purposes of the Joint planning effort, ap* 
iroved hy the Penn^vania Ckmtmeot of Education, 
kureau of Vocational and Adult education, with fun£ng 
the Peridns Vocatiomd Education Act of i98i is to de- 
^ competency*based eurricub. LCCC would develop 
iroframs so high school graduates without a technology 
background coukl also enroll in them . 
Coordinattag the project at LCCC is Waley E. Pranklim 
(akl FtahkUn, *Tms represents a major cdlaboration be- 
Ween the five tectedcal schOv% axv2 LCCC, estabL'shing a 
node! for joint planning between secondary acd post* 
ecoodaiy educational bstituttais in the developiryent of 
irbat is known as the 1 4* 1 concept This concept provkles 
br li - H cootbiuity between the first two years of a 
KJ^L ed at the secondary level and the next two 



ycarsatthecommunitycollege." ' 

P.ecogniiedd by the Pennsylvania Department of Educa-' 
tfdn. Bureau of Vocational Education, as a' unique, in- 
novative approach, this synergistic effort will help to elimi- 
nate duplication of expensive advanced tecbnololgy.eqt'i*)- 
ment, msximize the instructional resources of all par- 
ticipating institutions, and open new or expand existing 
channels of communication and cooperation between, the 
vocational technical schools and IXCC. 

**The directors of each vocational technical school were 
instrumenUl in the development of the project and provided 
essential impetus in involving members of their staffs,** 
noted Franklin. **The project will also draw heavily on the 
expertise of local business and industry in establishing what 
techndoi^cal tasks should be included in eadi program and 
whatlevel of competency isaccepUble for each;' 

Franklin conchided; "One of the primary reasons for 
creating such a project was the emphasb of the .Pennsvlva* 
nla Department of Educatloa on program devetopment hi 
advanced (ecbaologies, supported by the very strong in« 
dicators in economic and indostry dau that the tecknotq^ies 
Inchtded win be essential compooenU of Noriheasteni 
Pemisylvanta*s f Btare labor force.** 

For further information on the project, contact Franklin 
at a2M380, or. Nancy Kosteleba, director of the Center for 
Instructional Development at LCCC. at 829*73SS. 
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ATTACHMENT #2 



AUTOMATED SYSTEMS/ROBOTICS 
AND 

COMPUTER ASSISTED/COMPUTER INTEGRATED MANUFACTURING 
LITERATURE SEARCH 



Automated Systems Technology 
(March 1986) 



North Iowa Area Community College 
500 College Drive 
Mason City, lA 50401 



Robotics/Automated Systems 
Technician Training 
(1985) 



Center for Occupational Research 

and Development 
601C Lake Air Drive 
Waco, TX ;'6710 



Electromechanical Drafting 



Idaho State University 

School of Vocatibnal-Technical Education 

Pocatello, ID 83209-0089 



CAD/CAM 
CIM 



Camden County College 
P.O. Box 200 
Blackwood. NJ 08012 



Automation/Robotics Technology 



Catawba Valley Technical College 
Hickory, NC 28601 



Fundamentals of Industrial 
Robotics - Video Tape 
Teacher's Guide 



Meridian Education Corporation 
205 East Locust Street 
Bloomington, IL 61701 



Electronics Diagnostic 
Technician 



Hawkeye Institute of Technology 
1501 East Orange Road 
Waterloo, lA 50704 



A Catalog of Performance 

Objectives 
and Performance Guides for 
Electromechanical (Robotics) 

Technician 
^ 'Copyright 1984 V-Tec) 

ERIC 



Associated Educational Consultants, Inc. 
Pittsburg, PA 15237 
and 

Pennsylvania Department of Education 
Harrisburg, PA 17108 
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Preparing for High Technology 
CAD/CAM Programs 
A Guide for Community Colleges 
Robotics Program 



The National Center for Research 

in Vocational Education 
The Ohio State University 
1960 Kenny Road 
Columbus, OH 43210 



Computer-Aided Drafting 
and Design 



York College 
York, PA 



Hydraulic Technician 
Industrial Pneumatic Technology 



State Department of Vocational 

and Technical Education 
CIMC 

Stillwater, OK 



Robotics Training Systems 
Concepts and Applications 



Buck Engineering Company 
for Lab-Volt 



Professional Teacher Education 

Module 
Develop Program Goals 

and Objectives 
Conduct an Occupational Analysis 
Develop a Course of Study 
Develop Long-Range Program Plans 



American Association for Vocational 

Instructional Materials 
The University of Georgia 
Athens, GA 30602 
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ATTACHMENT #3 



DIRECTIONS: 



RATE EACH TASK ON A SCALE OF 1 TO 5 WITH 1 - LEAST 
IMPORTANT AND 5 - MOST IMPORTANT. 



A - Electrical/Electronic 

1. Use manufacturers' parts list and drawings concerning 
replacement parts for Robotics/Automated Systems to 

3^63 Identify part numbers 

2.13 b* Order replacement parts 
3.38 c. Install replacement parts 

2. Adjust, troubleshoot, repair, and/or replace: 

3.63 a* Power supplies 

3.25 b. Servo amplifiers 

3^38 c. Motor control circuits 

3,38 d. Electronic sensors 

3.13 Transducers 

p SO 3. Attach and replace connectors to wire and fiber 
optic cables. 

?,3ft 4. Install low and high voltage and interconnecting 
signal (wire and fiber optic) cables. 

?,fi3 5. Troubleshoot and repair wire and fiber optic system 
cable faults. 

3 3ft 6. Conduct routine preventive maintenance on electrical 
and electronic equipment in accordance with 
manufacturer's recommendations. 

3,38 7. Troubleshoot electronic failures to the circuit 
board level; replace defective circuit board. 

2,50 8. Conduct routine preventive maintenance on AC and 
DC motors in accordance with manufacturer's 
recommendations . 

9. Install, adjust, troubleshoot and repair or replace 
to manufacturer's specification: • ■ 

3. 50 a. Control devices 

9 rtft b. Relays (electromechanical and solid state) 



ERLC 
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3^50 c. Sensors 

3,25 d- Limit switchers 

3,25 e. Transducers 

3 63 f, 1 and 3 electrical equipment 

2 50 10. Connect fiber-optic cables to electronic equipment* 

3 pt; 11. Troubleshoot and repair or replace fiber optic 

components /systems . 

3,63 12. Program stepper motors. 

3,13 13. Apply bridge circuits to measuring voltages and 
currents . 

3^00 14. Replace components on circuit boards. 

3,25 15. Solder and desolder electrical connections. 

g.ftfl 16. Install and remove circular (multipin), coaxial, 
and in-line plugs and receptacles. 

17. Measure and set voltages and currents. 

2,75 a- Facility power 

3,2b b. Equipment power supply 

B - Pneumatic 

3,13 Maintain pressure regulators. 

2. Install, adjust troubleshoot and repair or replace 
pneumatic : 

2.ftfl a. Airlines 

3,38 b. Pumps 

JSuJiH c. , Gages 

3. 25 d. Filters 

3.75 e. Control valves 

3,50 Actuators 

3.25 g. Cylinders 

3.63 h. Pressure switches 

3,63 i. Positioner relays 

3 . 3R 3. Adjust a pneumatic-sensor temperature controller to 
a specified mixed air temperature. 
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3^50 4. Properly use danipers, thermostats, switches, 
pneumatic positioners, linkage assemblies and 
accessories in pneumatic systems. 

3^ ^3 5. Conduct routine preventive maintenance on pneumatic 
equipment in accordance with manufacturer ',s 
instructions • 



C - Hydraulic 

1. Ins'UIl, adjust, troufaleshoot , and repair, or 
''^^cxs hydraulic: 

} , 1 3 a. Lines 

.-^.3ft b. Pumps 

3.13 c. Gages 

3,63 d. Filters 

3,?B e. Accumulators 

3,50 f. Volume controls 

3,63 g* Servo valves 

3.38 h. Directional control valves 

3.25 i* Pressure control valves 

3,00 2. Test for hydraulic oil quality and use external 
filter system to purify. 

3,50 3* Control oil pressure and temperatures. 

3,63 4. Null hydraulic system pressure losses. 

3,63 5. Conduct routine preventive maintenance on 
hydraulic eqiJiipment in accordance with 
manufacturer's specifications. 



Mechanical 



3, 


75 


1. 


Set and adjust mechanical stops. 


4. 


00 


2. 


Set actuators to proper end positions. 


3. 


63 


3. 


Install and maintain linkage. 


3, 


?5 


4. 


Install and maintain gear trains. 


3. 


13 


5. 


Conduct routine preventive maintenance 



mechanical equipment in accordance with 
manuf ac^urer ' s specifications . 
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E - Computer 

3. 00 1. Troubleshoot malfuctions in computer system to 
circuit board level . 

2. Install, troubleshoot, remove and replace:: 

3.13 a. Memory devices 

3.13 b. Displays 

3,38 c. Control circuits 

3,25 d. Keyboards and printers 

3.63 e. Central processing unit (CPU) 

3. Install input/output (I/O) devices in accordance 
with manufacturer's specifications: 

3.?R a. Cathode-ray tubes (CRTs) 
3.13 b. Printers 
3,00 c. Tape drives 
3.00 d. Disk drives 
3.13 e. Plotters 

3.00 f« Flat screen displays (including gas plasma 
displays ) 

3. 13 4. Install module or board-mounted RAM and ROM 

memory devices in accordance with manufacturer's 
specifications. 

4,0Q 5. Load and run diagnostic routines. 

3.88 6. Interpret diagnostic printouts. 

4. 38 7. Install programmable controllers. 

2.75 8. Use diagnostic routine program language written 
in machine language(s). 

9. Program and/or reprogram PCs (drum, relay, and 
microprocessor types) for specific sequence of 
events in performing an application. 

3.38 a. Prepare a flow chart for a specific 
sequence of events in performing 
given application. 

3.88 b. Enter instructions into control unit. 
3.75 c. Run program to see if control unit 
executes properly. 
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4.00 d. Edit or debug program as necessary. 
4^00 e. Download and upload system. 
3,75 f- Recognize and resolve hardware/software 
impedance matching problems. 

3,75 10. Write, enter, and debug programs in one structered 
language- 

3,25 11. Install, set up, calibrate, troubleshoot and 
repair or replace data transmissions systems. 



F • Electromechanical 

1. Install, adjust, troubleshoot and repair or 
replace: 

3,75 a. Servo motors 

3,25 b. AC pump motors (vacuum and pressure) 

3,00 c. Speed-reduction units 

3.00 d. Clutches 

3,88 e. Stepping motors 

3.38 f- Mechanical drives for feedback system 

2. Install, adjust, troubleshoot and repair or 
replace sensors for: 

3,50 a. Flow control 

3.38 b. Liquid-level control 

3.75 c. Ultrasonic control 

3.50 d . Optoelectric 

3> 13 e. Tactile 

3.38 f. Video 



G - General 

3.75 1. Effectively select and utilize such test equipment as 
time-domain ref lectometers , oscilloscopes, spectrum 
analyzers, function generators, chart recorders, and 
multimeters for troubleshooting and repair of 
electronic circuits. 

3, 38 2. Identify and demonstrate proper operation, care and 
maintenance of hand power tools. 

3.25 3. Select and install the proper fastener for a given 
job. 
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Identify and use appropriate lubricant. 

Use manual's troubleshooting charts to aid fault 
isolation/repair. ^ 

Maintain work log sheets. 

Draw logic diagrams. 

Read, understand and comply with requirements of 
service bulletins. 

Convert measurements between English and SI systems 

Use both inside and outside micrometers. 

Use manufacturer's manuals as a guide to 

troubleshoot , repair, test and operate a 
failed machine. 

Use manufacturer's manuals to determine a 

machine's normal operating characteristics. 

Using a manual, identify operational /functional 
systems . 



H - Automated Systems 

2,88 1- Measure robot performance (distance, positioning, 
accuracy, and repeatability). 

2,88 2. Use teaching pendant for testing, editing and setup 

3,00 3. Disassemble, repair, test and return to service 
robots which have failed. 

4. Install, adjust, troubleshoot, repair or replace: 

3.50 a. Industrial robots 
3.00 b. End effectors 
3.50 c. Smart actuators 

3.50 5. Coordinate the operation of several pieces of 
automatic equipment. 



3^50 


4. 


4.Q0 


5. 


3.75 


6. 


3.63 


7. 


?,75 


8. 


1^ 


9. 


3.63 


10. 


4.13 


11 . 


4.13 


12. 


4.00 


13. 
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6. Adjust feedback loops that include: 



3,63 a. Encoders /decoders 

3.63 b. Optical sensors 

3.63 c. Electronic sensors 

4,00 d . Microprocessor 

3,75 e- Count stepper-motor pulses 

3,25 f • Optoelectronics 

3,25 g- Hall-effect devices 

3.25 h- Velocity sensors 

3.63 i- Position detectors 

3, 50 7. Interconnect robots and other equipment. 

3,63 8. Adjust machines for accuracy and repeatability. 

3. 00 9. Set up machine vision systems. 

4.00 10. Match off-the-shelf and effectors to the 

requirements of various manufacturing operations. 

3 63 11. Analyze robot task requirements of a manufacturing 
operation . 

3. 50 12. Analyze and select appropriate robot sensing 

requirements for certain manufacturing operations. 

4,00 13. Start-up and debug a robot system. 

3,88 14. Start-up and shut down an automated production 
systems. 

4,00 15. Specify safety considerations for personnel, 
work area, operations, and maintenance. 

3,63 16. Test wiring of each subassembly of a robot; 

test the overall, connected wiring of the total 
robot. 

4, 50 17. Install a programmable controller and its 
input/output devices. 

4,00 18. Follow troubleshooting procedures recommended by 
the manufacturer to diagnose, isolate and repair, 
a robot/automated system. 

3.88 19. Analyze operating difficulties of installed robots; 

perform necessary corrective adjustments to return 
system to normal operation. 
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3,25 20. Perform field testing of a robot and chect to 

assure that its peformance is in accordance with 
specifications. 

3^13 21. Perform electrical adjustments on servo power 
ampl if iers . 

^.13 22. Perform zeroing of encoders. 

2. SO 23. Specify the robot coordinate system. 

3.63 24. Develop material handling specifications for a 
work cell. 

3.38 25. Specify the robot-to-material interfaces. 

3.?5 26. Define the human interface with a robot. 

3.38 27. Define axis control and feedback specifications. 

3.50 28. Set up, program, troubleshoot a system comprised 
of a minimum of two transfer lines, one robot, 
and at least one machining center. 

3.63 29. Set up, etc., robot to either remove parts from 

transfer line and palletize them or to depalletize 
parts and place them on a transfer line. 

30. Given the above setups, the instructor will install 
a programming error. The student (team) will 
diagnose and correct the problem and test the 
solution. 

3.50 a. Programming 

3,13 Mechanical stops 

3. 25 c. Electrical 

3.38 d. Hydraulic power supply 

3.25 31. Set up a robot to either paint parts on a moving 
line or weld parts on a moving line (line will 
stop for welding cycle). 

32. Set up, etc., a robot to assemble two parts-- 
use at least three fasteners: 

3.38 a. Index 
3J5i7) b. RCC 
2J5J3) 
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3,25 20. Perform field testing of a robot and chect to 

assure that its peformance is in accordance with 
.specifications • 

3.13 21. Perform electrical adjustments on servo power 
ampl if iers . 

3.13 22. Perform zeroing of encoders. 

3. 50 23. Specify the robot coordinate system. 

3 ■ 63 24. Develop material handling specifications for a 
work cell. 

3.38 25. Specify the robot-to-material interfaces. 

3. 25 26. Define the human interface with a robot. 

3. 38 27. Define axis control and feedback specifications. 

3.50 28. Set up, program, troubleshoGt a system comprised 
of a minimi^m of two transfer lines, one robot, 
and at least one machining center. 

3.63 29. Set Up, etc., robot to either v'emove parts from 

transfer line and palletize them or to depalietize 
parts and place them on a transfer line. 

30. Given the above setups, the instructor will install 
a programming error. The student (team) will 
diagnose and correct the problem and test the 
solution. 



3.50 a. Programming 

3.13 ^' Mechanical stops 

3.25 c. Electrical 

3.38 d. Hydraulic power supply 

3. 25 31. Set up a robot to either paint parts on a moving 
line or weld parts on a moving line (line will 
stop for welding cycle). 

32. Set up, etc., a robot to assemble two parts-- 
use at least three fasteners: 



a. Index 
3Jl5i7) b. RCC 
?.75 (8) 



o 
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3,38 



c. Pick up 

d. Fasteners 
Install parts 



3 25 33. Configure a system for counting regular/irregular 
shaped objects moving on an overhead track. 

2,72(7 ) 34. Define signal-sensing-control and poser interfaces 
2.38(8 ) involved in the first two problems. 

35. Operate the following equipment: 

3.25 a. End effectors 

3.38 b. Grippers 

3.00" c. Magnetic pickups 

2.75 d. Vacuum pickups 

2.75 e. Compliance 'devices 

36. Adapt the following to robotic application: 



2.50 
2^ 
2,00 



a. Welder 

b. Adhesive applicators 

c. Paint sprayers 

d. Grinders 



37. Adapt the following to work with automated systmes: 



2.75 a. Conveyors 
2,38 b. Bulk feeders 



38, 



Set up, operate, troubleshoot , and repair automated 



3.00 



a. 
b. 
c . 
d. 
e. 



Warehousing systems 
Machinery operations 
Coating/application systems 
Assembling stations 
Material handling systems 



2.88 39, 



Program a host computer to control several 
"lower-level" computers that in turn control 
portions of an automated system. 



I - Design 
2^ 



1. Create two-dimensional drawing using the graphics 
terminal, digitizer, and plotter as design and 
drafting tool . 



3.13 2. Sketch views not shown in a drawing. 
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HAZLETON AREA 
VOCATIONAL-TECHNICAL SCHOOL 



2Srd & McKxnley Streets 
Hazleton, Pa. 18201-1597 



DANIEL C PARRELL 
Suptrxnteiident of Schools 



DALE H. LONG 
Dirtcior 



June 18, 1987 



Mr* Wesley E. Franklin 
Director, BIE Partnership 
Luzerne County Community College 
Prospect Street and Middle Road 
Nanticoke, PA 18634 

Dear Mr. Franklin: 

My involvement with the C.I.M. Task Force has been an enjoyable 
one. It is very pleasing to knov that the Luzerne County Community 
College is making a very positive effort to bring a taste of Advanced 
Technology to the area. 

I have been involved with High-Tech Manufacturing for the last 
nine years and I can see the need for well trained High-Tech people. 

I feel that we have put forth a very well-balanced Competency- 
Based curriculum. All of the materials were gone over again and again 
in order to maintain the best possible course of study. 

The meetings along with the educational trips were most important 
in order to meet our goal. 

I would feel honored to be involved with the Advanced Technology 
Center in any way, whether it be in curriculum development, as a 
machine purchasing consultant, or on the instructional end. 

Finally the people who were in charge of each committee acted in 
a ;*ery hospitable, professional manner. 

Hope to see yoi'- in the fall. 




Yours truly 



Leonard J. Tarapchak 
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LACKAWANNA COUNTY j^REA VOCATIONAL-TECHNICAL SCHOOL 



CHARLES G, THOMAS 
AtMI«n( OrMor 

Or Nwf M WA^Ctmr 



ROBERT 0 MUZZl 
Administrative Director 




ARTHUR M,LUCARELU 
Assistant Otrec!or 

HfnryJ 0«A^C«nbt« 
Scf«nlorv IWfytv«n« tSSOt 



June 16, 1987 



Mr. Hesley £• F^^Anklin 
Lunrne County Comnunlty College 
Prospect and Middle Road 
Nantlcoke, Pa. 18634 

Re: Robotics/Autocnated ^System Task Force 

Dear Hea: 

I would like to express ay thanks for letting me be a part of your task force. 
I hoped jny participation helped you meet your goals. In my opinion we came a long 
way. 

After we got past the preliminaries concerning CBE definitions and activities 
we had solid direction for onr own activities. I aust commend Libby on her thorough 
research of related materials and the timely presentation of saxse. Ihe material 
was very appropriate and certainly not lacking in quantity. LOdby did an excellent 
job on the competency verification. The visit to Lancaster Vo^Tech and Harrisburg 
Connunity College along with Dave Rohm's presentation was extremely helpful as it 
related to equipment needs, interactive problems between the two institutions and 
problem, related to the academic section. 

He are at a point now vhere specific goals can be established within a deter- 
mined time line. Meetings should be held to meet these goals which at this time 
could be more often than in the past. 

i will be glad to participate next year if the need arises. The project which 
Included needs determination and curriculum content certainly is required before 
program implementation. Therq certainly is a need for continuation of this project. 

I would like to add the following comments and/or suggestions: 

1. OSie 2 4-2 concept sounded good initially, however, as time went on it became 
obvious it is not practical at L.C.C.C. or A.V.T.S^ level. 

2. The task force is at a point where Dr. HcQuay's work is required. Emphasis 
should be placed on his completing the draft copy of the entire curriculum. 

3. The establishing of new course (s) should be considered. Assuming a course 
can automatically apply to a program is not accurate. 



er|c 
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Itobotlcs/Autotnatad System Task Force 



Examples Why does a robotics technician need to have knowledge of drafting 
techniques and occupations when a Sketching/Blueprint Reading 
Course will suffice? The depth of the Industrial Process courses 
is also questionable. 

4* T- ^.C.C. and the A.V.T.S. should develop a joint effort to change the image 
OS vocational education. This I knew influences yoxu: enrollments as well as 
o\i£B. Prime target should be guidance staff. 

Again I thank you for the opportunity to have input. 



^ Sincere];/ f 



Ben Rondometnski 
Supervisor of Voc. Ed. 



BR/cn 

cc: E« Yeager 



West Side Area Vocational-Technical School 

75 EVANS STREET 
PRINGLE BOROUGH 

KINGSTON, PENNSYLVANIA 18704-1899 
PHONE: 717-288-8493 



M«mb«r School Districts: 
NORTHWEST AREA 
LAKE-LEHMAN 
DALLAS 

WYOMING AREA 
WYOMING VALLEY WEST 
And Strvices to: 

GREATER WILKES*BARRE AREA 



Administrative Director 

GEORGE W. PYLE 
Principal 

THOMAS F. FEENEY 

Business Manager 
' BRUCE W. GERMAN 
Date Prccessing Services Manage 
ROBERT D. POWELL 



June 10, 1987 



Mr. Wesley E. Franklin 

Curriculum Materials Development Task Force 
Luzerne County Community College 
Prospect & Middle Roads 
Nanticoke, PA 18643 

Dear Wes: 

I understand you will be writing the final report soon on "our" project. 
What a good idea to get input from area vocational-technical high school teachers 
before setting up your new technology center. Who is better able to tell you 
what is needed in regard to classrooms, equipment, shops, students, courses, etc. 
Hopefully, I have been of some help. I also think it was a good idea to visit 
vocational-technical schools in other areas of the state to see how they were 
coping with the new technologies. 

Northeastern Pennsylvania needs this center badly. We need it to induce new 
industry to our area, so our young people don't have to leave to find a decent 
job. We in the vocational high schools need it to induce college-bound students 
to attend our school, to help dispel the myth that vocational students don't 
go to college. 

Please contact me if I can be of any further assistance. The success of 
this center is important; not only to the college but tc all of us who live 
in this area. 



Sincerely yours. 




♦ Attributed to Benjamin Franklin 



Wilkes-Barre Area Vocational-Technical School 



P.O. Box 1699 North End Station 
Jumper Road, R.0. 2 Plains Township 
WIII(eS'Barre, Pennsylvania 18705 
t717) 822-4131 



Gboroe T* Yanix, Chairman 
(loiNT Opbratino Gommittek 



Robert G. Hlias 
Administhativr Director 



Leo K. Solomon 

GlIIEP SCIIOOL ADMiMtMtHATOR 



June 10, 1987 



Mr. Wes Franklin 

Luzerne Community College 

Nantlcoke, Pa. 18634 



Dear Sir, 

It has Indeed been a pleasure to serve on your Curriculum Committee for 
the new High Tech Center which is being constructed at the college. 

The materials covered were extensive, well prepared and presented in a 
manner which was in the best of everyone *s interests 

The days and times of the meetings were always agreed to so that e.veryone 
could attend without any hardships incurred. 

I believe much was accomplished and look forward to more productive meetings 
in the future. 



Yours Truly, 




Wilkes-Barre Area Vo-Tech 
Adult Evening Coordinator 
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